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1. Introduction 


“This instruction manual descnibes the repair add! 
testing of the Schafer gasoline- injection pump 
Type PLOO4 (pneumatically controlled). 


The construction and operation of this pump are 
described in Service. Information VOT-I- -PEU 002 B.. 


We recommend that this: Service’ Information be. 
read beforea gasoline-injection pump is repaired — 
- and/or tested in. actor dance with ane Instruction : 
< Manual. ; = ros 


In order to. carry out the esting: ahd repair ‘work 
described in this’ manual, some special. tools and 
equipment are required and are fisted f in 1 Section ¢ 


z Apene getty below..: 


eae 


te 7 
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2 Tools and test equipment: ee ee 


“Type” 
designation’ 


“Type fe .. “Part number 


Tool/instrument, 


92920010 -KDEP 2743 
92920522. .2742 
92921002 2751 

92921005 2750 

98921501 2753 

” 92'922 100 "2744 
92 924 006 2755 
92 924 100 2745 
92921003.° 2752 
, 4 687 233.012 


“ cae 


- Dial-ndicator gauge 
‘Guide plate | : 
“Adjustment piece 
Wrench 


Wrench 
_ Dial-indicator holder 


Dial indicator 
_ (Measuring range 30, mm, 
~-scale graduations 4/100 mm) 


Alignment pump-head 1688 130141 

~. “1680 750 065 

~ 1685720 193 
“KDEP 2940 

"4688 901 993 

/ 1.688 901011 


" Set of fuel-injection tines 


‘Test hozzle es aan 
“Test-nozzle holder. 
with nozzle. t. oe pears 
Drive coupling - - "1 686 430011 , 
19 1687 232038 


0..:550 mbar: - 


“with presdure reducer, 


test cap, hoses, : 


*. throttle hose 


Sc Ceeeemone the injection: pump 


ising the clamping flange 1685 720 193, bolt the 
pump onto the clamping support so that the pump 
head points vertically upward. 


Remove the pump head. In orger:to do'this, remove’ 
the four fastening screws. When removing the last 
fastening screw, hold the pump head against the 
pump housing by hand (to maintain pressure against 
the plunger return springs). 


Paks 


When removing the pump head {rom the pump 
housing, tilt it backward so that the plungers can not 
4all out of the bushings. Reniove the pump-head seal. 


> 
. 


Remove the warm-up sensor. Todo this, remove 
the three fastening screws and remove the warm-up 
sensor together with the loop-ring. 
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Removing the pneumatic governor 

Remove the three fastening screws and remove the 
complete pneumatic governor. When doing this be 
careful of the loop-ring between the pump housing 
and the governor. -_ 


N 


Disassembling the pump housing 


Remove the full-load stop screw. Lift the swivel lever 
into a vertical position and turn the eccentric until ane 

curve lever can be removed through the governor ° 
hole. 


ha * 


Remove the off-center stop pin-which positions ane 
eccentric shaft axially. : 


Turn the eccentric so,that the bearing pin comes - 

to a stop in the recess in the swivel lever. Now with- 
draw the eccentric from the control swivelling lever — 
and the housing. Remove the return spring. 


Remove the swivel lever upward from the pump 
housing. 


If threaded rings are present, unscrew them with 
wrench 92 924 100. 


N 


Remove the plunger guide, the plunger retum springs, 


and the plungers. 


©. 


J 


Release the three fastening screws holding the cover. . 


Take off the cover and remove the seal. 


Remove the radial seal ring and ie retaining ring 
from the pump housing. 


In the case of pump housings without steel plunger: , 
bushings, the plungers must be held in the TDC 
position with assembly tool 92 924 006. 


Remark: ” , as os 
Modify the tool if necessary according to the patigrn.. 
of the holes in the pump-housing. 


Be sure that the plungers are not positioned against 
the camshaft by holding them up with the hook on 
assembly tool 92 924 006. 


Using-a press, press the camshaft out of the pump | 
housing in the direction of the drive bearing. 


Press the ball bearings off the camshaft. 


« 


Baa 
Remove the plungecs with the plunger retur “Springs 
from the pump housing — be careful of the steel 
washers between the plunger and the pump housing. 


Unscrew the oil drainage screw from the pump 
housing. * 7 : ce, 


Release the oil-leve! control screw and remove it. 


Fasten the pump head on clamping plate 92 920 010" 
so that the plungers point vertically upward. 
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Remove each plunger individually from its bushing, | 
remove the spring and spring seat, and slideeach ~ 
plunger back into its associated bushing. 

Caution: ime 
The plungers must not be interchanged with each. 
other! 


Remove the. comipléte conical spring fromthe 
guide hole. 


oe “4 : oe 
Using wrench as 100, release the threaded rings 
which fix the pluhger bushings in the pump head, 
and unscrew them. 


Withdraw the: plungers with puenings. thrust rings, 


loop- rings; and pressure ‘sleeves from the pump head. 


eS 


Remove the thrust ligge the isoe-tines: and the 
pressijre sleeves fromthe bushings. *: 
Place the plungers and the bushings carefully to the 
' side and, where they are protected, against Girt. 

\\ 
* Remove he t fuel feed and return serews if they are 
- present. \\ 5 


Release and unscrew the threaded rings at the 
delivery-valve assemblies using wrench 92 922 100. 


Remove the delivery-vaive assembly together with 
—.-the thrust washer. The detiverey-valve assemblies 
. can be interchanged with each other. 


Release the suction valves. 
Remove the valves with filter. 
Remark: 


The suction valves can be interchanged with éach 
other. 


¢ 


Or en ce ie re oe 


x 


we 


S Disassembling the pneumatic governor Ra 
_ .Clamp the governor in the vise so that the cap points : 

vertically upward (use protective jaws). - Es 
iinseheine cap. 


Remove the loop-ring from the housing. - 


Using a screwdriver, press the safety cap for the 
helical extension spring aff the threaded bushing. 


Release and unscrew the clamping screw which 
secures the threaded bushing: Be careful of the 
washer in the Slot in the housing (arrow)! . 


Hold the helital extension spring with a pair of 
pointed pliers and unscrew the adjustment as from — 
the governor housing. 


Turn the governor over and clamp it in that position, 
then unscrew the 4.fastening screws which hold the | 
two parts of the housing together. | 


Remove the upper part of the governor housing: 
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Remove the two loop- tyasa and the throttle disc © 
from the recess in the housing. 


. 


Insert the nose on the positioning piece (see Fig>82 - 
in Section 12 — positioning piece for ball support) 
into the slot in the ball support, turn the complete - 
assembly over and clamp in the vise (see Fig. 21). 


. Le 


Unhook the helical euieagion spring from the e spring 
retainer. 


"Release and unscrew the thrge fastening screws 
which hold the holding plate, 


Take off the holding plate. - 
: . 34 


Remove the spring retainer. © - 


. 


Withdraw the plastic support ring upward. 
a 


Take off the flexible diaphragm. 


_ 


Release the fastening screw which connects the 
plunger to the ball support, and remove the plunger. 
meee 


ean 


Release the three fastening screws on the ball guide. 


Take the complete ball guide out of the housing. 
Remove the loop-ring. 


! 
Pull the centering bushing and the flexible diaphragm . 
off the ball support. 


Turn the ball support so that it can be pulled off the 
ball guide through the retaining ring. 


Remove the balls. 


Disassembling the warmup 8 sensor 


Clamp the warm-up sensor at t the clamping flange: 
» jn the yise. : 


Release and unscrew the lock nut which secures - 
the control cone. 


" Unscrew the control cone from the tie rod. 
; ; 
z 
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Release the threaded sleeve and unscrew it from 
the housing. When the threaded sleeve has reactied 
the last few threads press firmly on it as it is un- 
screwed so that the threads are not damaged as 

a result of the spring pressure. 


Remove the tie rod together with the helical 
compression spring and spring seat fromthe 
housing, 


Remove the pressure sleeve from the housing. 


y. 


Remove the warm-up sensor from the vise, and 
remove thé thrust washer, the loop-ring, and the. 
expansion element from the housing. .. 

Caution: 

Under no circumstances should the préssure pin be 


removed irom the expansion element! 


4. Disassembling the altitude governor 


Release both nuts on the cover. 
Remove the cover and the sealrings. ox 


Unscrew the lock nut holding the barometer bellows. 


Unseal and release the lock nut holding the \ 
adjustment nut. NS 


By 


pat 
\ 


Tilt the barometer bellows together with the adjust-*, 
ment nut upward and remove them. : 


N 


i oa . 


pet 
fe 


. Unscrew the two fastening screws holding the guide _ 
piece and remove it. 


Remove the slider together with the slider plate and . 
the aperture plate from the base plate (arrow). v 


Clean the parts and check them visually far wear. 
Most important, be sure that the diaphragms have 
not been damaged! 


Check parts r 


‘ ro 


Wash out all individual parts thoroughly so that they 
are absolutely clean. ; : 


Moving contact surfaces on the pump plungers, ~~ 
camshatt, and sliding tappets.must have ng serious 
contact scratches. 


The camshaft bearings, seals, seal rings, loop-rings,. ; 
and the safety cap on the governor spring must be Q 
replaced. Check the flexible diaphragms for cracks. 


a 


a a 
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5. Assembiing the injection pump 


Before assembling the pump, all moving parts must 
be lubricated with calibrating oil and the O- -tings 
must be coated with tallow. é 


The specitied tightening torques : ale listed In 

Section 11. ye te 

Place the tappets and tappet return springs in the 

pump housing, and hold them in the TOC positid® . 
- with assembly tool 92924006, - 

, Be caretut of steel washers between the tappet 

“return springs and the pump housing:. 

Press both bal bearings ‘onto the camshatt. 


Press the camshaft with the bail bearing into the 
pump housing from the drive: side. 


Place the ball- bearing ratalning, ring in the tng groove 
in the housing. 

- The outer ring of the ball bearing on the drive side- 
of the camshaft must be positioned Bains the 
retaining ring. : 


ed 


Place the cover seal on the seating surface of the , 


pump housing: 


Press the cover with the bearing guide onto the 
camshaft bearing. 


oe 5 


Attach the cover to the pump housing with the three 
fastening screws. f 


Check that the camshat can move easily. 

Press the radial seal ring over the assembly sleeve 
(to be fabricated by the user, see Section 12, Fig. 86) 
intozbe pump housing. 


Screw the oil drainage screw together witha seal 
ring Into the threaded hole in the pump housing. ~ 


Insert the sliding tappets with the plate-shaped bases 
through the holes in the housing and position them 
against the camshaft. 


Slip the return springs over the tappets agitnat they 
contact the tappet bases. 


Place the tappet guides | with the short side down- 
ward over the tappet return springs. 


Lay the thibadea rings on the tappet oui: 
Py ae . 4 


Screw the threaded rings into the threaded holes 
« in the housing using wrench 92 924 100. 


ae. 
Place the swivel lever from above into the opening 
in the housing. - 


e 


Caution: 6 
The spherical inserts must not be interchanged, - 


r 


oa 


Place the seal ring in the ring groovein the eccentric 


, . Shaft. ; 
. ? P 
Insert the eccentric shaft with the bearing neck in 
front into the guide bushing in the housing. 


wy 
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Turn the eccentric and the swivel fever with respect 
to each other so that the eccentric bearing neck on j 
the shaft is aligned with the longitudinal groove in the 
‘swivel lever hole and slide the eccentric shaft / 
completely into the swivel fever. 5 7 

> . é ‘ / 
Swivel the fever into the vertical position, and turn’ 
the eccentric so that the curve tever can be pushed 
through the governor hole and hooked into the recess - 
in the eccentric shaft. The curve-lever hook must 
point downwards. : 


Caution: . Let 
Be sure that curve lever A-006 is installed (see 
VOT-I-PEU 002 'B, page 5). 


Swivel the swivel lever so that it rests egalns! the 
curve lever. 


Position the eccentric shaft with the off-center 
stop pin so that the ends of the tappets are located 
., exactlyin the center of the concave sections. 


ee 


Slide the return spring over the guide bushing so 
that the longer end of the return spring on the 
lower side is positioned against the full-load stop 
on the bearing cap. 

Slidé the tuil-load lever onto the threaded neck of 
the eccentric shaft. 


Hook the shorter end of the return spring into the 
nose of the full-load lever. 


aay 
~ 


Slide the warm-up levéys or pptes the threaded neck of 
the eccentric shaft. 5 


Insert the guide disc,, with the collar side, first, over® 
the eccentric shaft into the centering hole i in the 
warm-up lever. . 


Screw the hexagon lock nut onto the threaded ede 
of the eccentric shaft and tighten it against the 
guide disc.. 


ake brs 


Assembling the pneumatic governor 
Insert the ball support through the retainingring 
from the flange side into the ball guide by tilting it.. 


Turn the ball support so that the two balls can be 
inserted into the hole provided. * 


Now turn the ball support so that the surface of the 
ball guide and the surface of the ball support are 
parallel with each other. : 


Lay the small flexible diaphragm with the shoulder 
in the ring groove in the lower part of the housing. 


Install the ball guide, with the ball support fitted, 

in the lower part of the housing so that the slotted side 

of the ball guide points toward the flattened side of - 

the housing (arrow). F a 
5 . 

Secure the ball quide using the three fastening ~ 

Screws. , a 


Place the centering bushing with its small diameter 
downward in the opening in the flexible dlaphragm. 


Press the centering bushing into the hole in the 
ball support. 


Set the plunger on the centering bushing so that one 
of the three threaded holes points toward the 
flattened side in the lower part of the housing 

(see arrows). 


Using the fastening screw, attach the plunger eee 
to the ball support. 


o.: 
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Using the positioning tool, position the ball support 
So that its longitudinal slot for the curve lever isin ” 
the center of the ball-guide siot. In this position; 
clamp the positioning tool with the ball guide in 

the vise. (The ball support must remain speily 
movable.) 


« 


Tighten the fastening screw in the plunger. In order 
to do this, hold the plunger.-stationary with the 
holding plate (fabricated by the user, see Section 12, 
Fig. 83). 


e 


aft 


When the positioning tool is removed, the flattened 
side of the ball support must run exactly parallel to + 
the flattened side of the ball guide. 


% - x 
Lay the large flexible diaphragm with the small 
shoulder in the ring groove in the plunger. 


Lay the support ring in the diaphragm. a 


Press the support ring together bats the diaphragm 
-over the plunger. - 


Insert the spring retainer \ with the ee 
head into the peegel 5 


Depending on the particular design: a washer can be 
present under the spring retainer. If aspring washer 
is installed, this washer must be repleged bya 

steel washer. 


Lay the holding plate over the spring retainer and 
screw it firmly to the plunger using three new screws 
(sealed with lacquer). 


Position the ball support Gaita the positioning (fixing) 
piece (Section 12, Fig. 82). (The ball supp must © 
remain easily movable. ) 


. 


Hook the helical extension spring into the spring 
retainer. 


eS 


if 


Place a loop-ring in the hole for the throttle plate 
in the upper part of the housing. 


, 


Lay the throttle plate on the loop-ring. . 


ye 


Lay the second loop-ring on the throttle PINS eee 


° 


Set the upper part of the housing over the helical 
extension spring and onto the flange side of the © 
lower part of the housing. While doing this, the 
helical extension spring should be held vertical with 
pointed pliers. Be careful of the loop-rings and the 
throttle plate. 


Join the two parts of the housing using the four 
fastening screws. ; : 


Screw the threaded bushing into the threaded hole 
in the governor housing. 


Using pointed pliers, screw-the helical extension 
spring into the threaded bushing by turning it 
counterclockwise. 
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Place aldop-ring in the ring groove in the nee 
in, horaet tosealthe cap. — 


‘Test for leaks 


Subject the vacuum chamber (opposite the spring 
side) to a vacuum of about 0.1 bar. The vacuum must 
not decrease during the next 30 seconds. 


Stide the loop-ring onto the ball guide onthe 
pneumatic governor. ‘ 


Insert the guide piece of the pneumatic governor % 
into the governor hole in the pump housing. While 
doing this lift the curve lever and lay it on the ball 

in the ball support. 

Using the three fastening screws, firmly attach the 
pneumatic governor to the pump housing: 


Caution: & 
The curve lever must be located in the center of the, 
ball guide and must not scrape against it. 2 


Basic setting of-the governor spring 


Turn the governor spring into the treaded bushing 

far enough so that the upper turn of.the spring is =, 
tevel with the upper edge of the threaded bushing. | 
Unscrew the threaded bushing until the ball in the ; 
ball support is located at the full-load recess in the! 
curve lever. 

This point is reached when the swivel fever no longer 
springs back when it is pressed against the curve 
lever. 


Lock the threaded bushing. 


Place the spherical inserts in the swivel lever. : 


eos -- 


During the following measurement process special 
attention must be paid to cleanliness. 


The spherical inserts must be dry. 


Set dlal-indicator gauge 92 921 002 . 


Clamp dial indicator 1 687 233 012 in holder 92 921 003, 
and place it in adjustment piece 92 921 501. Prasitess 
the dial indicator 10 mm and setit to "0". 

* 
Stide the weight onto the dial-indicator holder and 
clamp it using the socket screw in the positioning 
hole. 


Check the zero setting of the dial indicator with the 
adjustment piece. 


_ 


, 


Set the adjusting screw So that there is a space of 
2 mm between the drag lever.and the housing. 
e e 


Mount drive coupling 1 686 430 011. 


e 


In order to match the strokes, mount the dial-indicator 
gauge. | 


Turn the camshaft through a complete rotation. , 

If there is a difference between the strokes of the 
individual plungers of more than + 0.065 mm, the 
stroke should be matched by replacing the spherical 
inserts or by lapping the plane face of the camshaft 
lobe. ; 


Caution: . : : 
The measurement equipment must be set up exactly 
vertically. 


Clean the spherical insert thorpug hly.and place it 
in the swivel lever. Measure the éffective stroke again. - 


» 
ae : 
When all plungers have been matched, the locking 
- washers are placed on the spherical inserts. 


Press the retaining ring into the ring groove in the 
swivel lever. “1. 

] : am 
Set the specified effective stroke at the full-load 
adjusting screw according to the test-specification 
sheet. 


Assembling the warm-up sensor 

eee ‘ 
Clamp the warm-up sensor in the vise and slide the 
expansion element into the housing so that the 
pressure pin points upward. | 


Place the !oop-ring on the expansion element in the 


housing. a 


Lay the thrust washer on the loop-ring. e 


’ 
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Slide the pressure sleeve, with the turned-down end 
upward, into the housing. ° 


Slide the spring seat and the helical compression 
spring onto the tie rod. 

Insert the tie rod together with the spring seat and 
helical compression spring into the housing. 


’ 


Slide the threaded sleeve over the tie rod onto the 
helical compression spring and then, while pressing 
on it strongly, screw it ine the housing and tighten it 
in place. 4 
j Screw the control cone and the lockhut o onte the : 
* tie rod. . 


one for leaks 


- Close one of the two water connections: Build up: : 
a pressure of 1.5 bar (overpressure) in the Immersion . 
bath. The water chamber must have nq leaks, 
2 3 ‘ 


Saar 
¥ 


4 

. wD 
Mount the warm-up sensor on the pump housing; 
before doing so, fit the lodip: ring to the fitting covered 
by the sensor. ; 
Slide the control cone behind the warm-up lever - 
and press thé warm-up sensor onto the positioning 
Pins on the pump housing. 


Screw the warm-up sensor to the pump housing with 
the three long fastening screws. 


Set the control cone so that it does not touch the 


warm-up lever. ~s 
; ; 


Assembling the pump head 


Clamp the pump head to clamping plate 92 920 010. 


Ouring the working steps described below special 
attention must be paid to cleanliness! 


Place a new loop-ring on the suction valve using the 
assembly sleeve (to be fabricated by the user — 
see Section 12, Fig.-85). : 


y ‘ a 
Place a mesh filter over the suction valv 


Insert the suction valve in the threacec hole after 
coating the loop-ring lightly with oil Or ‘grease. 


Tighten the suction valve in place — be careful of 
the loop-ring. . 


. » 3 v- ¥o8 [Seo 
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Insert the delivery-vatve assembly into the threaded : 

hole in the pump head so that the guide pin fits 

into the slot in the valve. 


Place the thrust washer on the delivery- velve a 
assembly. ; 


Slide the threaded ring over the delivery-valve 
assembly and tighten it with wrench 92 922 100. 


Press the concial spring into the hole provided for - 
it so that the plastic “mushroom” points upward. 


Insert the bushing with the pluriger into.the hole in 
the pump head. 


- 


Insert the first loop-ring over the bushing into the 
hole in the pump head and slide it in using,the locally 


fabricated sleeve (see Section 12, Fig. 85). 


4 : 
a 


Place the pressure sleeve on the loop-ring. 
Place the second loop-ring on the pressure sleeve. 


Lay the thrust ring in with the recessed sida facing 
the loop-ring. 


Tighten the plunger bushing with the threaded ring. 
Use wrench 92 924 100. 


ry 


» 


Pull the plunger out of the bushing and place the 
plunger return spring over the bushing. 

Slide the spring seat onto the plunger, and insert 
the plunger together with the spring seat into the 
associated plunger bushing. ~_— 


Caution: 
The plungers must not be interchanged! 


Screw the oil-level control plug into the thfeaded hole. 


fe 
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‘Mount clamping plate 92 920 010 on the pump head 
SO that the pump plungers are supported on the 
‘clamping plate. 


> 


4 


‘Test for leaks al the oll-block chamber 


Apply a pressure of 5 bar (5 kgl/cm’*) overpressure 
pthe oil-block connection (arrow) using nozzle 

\atee 0 684 200 700 and pressure gauge 1 687 231 007. 

The pressure must not fall below 4 bar during the 

next 30 seconds. 


. Qe 


Test for leaks al the suction and plunger, chamber - 


’ > 
Close the return hole leading from the suction 
chamber (gallery) and the hole for the engine oll 
connection. 


Apply an air pressure of 3.0 bar (overpressure) 
to the suction chamber and test for leaks in the 
oll bath. : 


The suctlon chamber must be absolutely free of 
leaks. 


Slight leaks at the pump plunger are permissible. 


y 


Place the aperture plate on the base plate so that 
the contours of the aperture and base plates 
coincide. 


6. Assembling the altitude governor | 


7 os 


Set the guide piece on the base plate so that the 
two pins on the narrow section of the guide piece 
fit into the holes in the aperture plate and base plate. 


Center the guide piece with the two fastening screws 
on the base plate. : 


The two pins on the slider must fit into the positioning 
holes in the slider plate. 


' Va 


\ \ 
ae: \ 
Place the slides with the: 


\ 


plate; while doing this, 
of the stider and4fiuer pl 


i 


lider plate on the aperture 
careful that the contours 
es remain matched. 


ie - , 
, xg 
6 
oe Be y 
\ \ 
\ ‘\ 
Insert the two bent ends of the hook springs into 
the holes in the slider. The sh¥er and slider plate © 
must be pressed lightly againg ¢ 


by the springs. \ 


Assemble the barometer capsule, adjust} 
tab washer and tock nut as shown in Fig. 


Insert the pressure pin on the barometer capsule Into 
the hole yn the guide piece. ; 


* ( 
Slip the adjustment nut into the retaining fork from 
above. 2 : 
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-¢ 
Using the lock nuf, tighten the adjustment nut against 
the retaining tork. 


The tab washer is positioned here as shown in 


Fig. 72. . 


« \ : 
Screw the hexagon nut onto the threaded shaft of 


the barometer bellows and tighten against the 


adjustment nut. 
if 


€ 
Place a washer over each of the two stud bolts on 
the base plate. g r . 
Lay the loop-ring (for sealing the cover) on the / 
base plate. ; ‘ / 
% 4 ‘ 9 oh / 
Tighten the tastening screw#holding the guide piece. 
- \ ys 


i 


The new altitude governor 8 492 610 000 is adjusted 


similarly. - ee 


1 
i 
( 


‘ 


Ditferences trom the old:design: ~:- 


., = — 1threaded clamping date position the barometer 
bellows, / on dee 
~ = newStider piece with wire bracket, - 
— 2 helical eRension springs. 
7 


Be sure that the plastic driver which is stid onto the 
- barometer bellows pin is fitted so that it can move 
together with the haa clamp without play. ° 


; : - 
, : ; A 


\ 


4 
7. Adjusting the altitude governor 


Determine the exact barometric pressur@ (check with 
the weather bureau or.use a mercury ba ae 
\ 


is just Covered. While doing this, tap light! 
. housing. This is the 0 position. ~ ¢ 


Turning the barometer bellows by ones 
a oes of 1/10 mm in the slot opening: 


the lock nut. 


2 


* WOT-W-408'500 B Sheet 13 (1) 


8. Adjusting the governor 
(Test-specification sheet, Section A) 


Mount the injection pump on the test bench using 
clamping flange 1 685 720 193 so that the governor 
points vertically upward. 


Mount the alignment pump-head 1 688 130 141 with.” 
plungérs, plunger return springs, and conical helical 
spring (without seal!) on the injection-pump housing, 


Screw measurement device KDEP 2940, with dial 
indicator 1 687 233 012, into the threaded hole in the 
alignment pump-head. 


With the pump plunger in the TOC position, prestress 
the dial indicator 10 mm and set it tp 0”. . 


Check the "Full load” effective stroke according to 
the test-specification sheet, and cdrrect it at the * 
full-load stopscrew if necessary/ 


Mount the‘test cap, with presstire hose, on the 3 


governor. | ee 


! - 
Connect the compressed- aie system and pressure 
gauge 1 687 232 038 according to the connectio: 
diagram (Fig. 76). Fit the restriction to the Ss: 
see Fig. 76 (warm-up ipanlalor housing connection), 


Set the scale on the pressure gauge to 0" ‘yith the” 


knurled thumb ncrEW, . é 
ae 4 


if oy if, 
Determine the exact barometric pressure in mbar 
(for example from the weather bureau or by means 
of amercury barometer — in mbar)! 


Connection diagram 


WG 


ber 


> Sele 26 


Set the effective stroke for “Part load 2” 


; ~Determine the adjustment/pressure according to | 


the prevailing atmospheric pressure from ‘ reel 3” 
in the test-specification sheet. 
Set this pressure on the pressure gauge. 


Py 


Orive the injection pump at about 25 rev/min. 


7 he-effective stroke according tot test-specification 
‘sheet must be attained. Any correcti necessary is. 


/ Made by turning the threaded bushing and the vt 


/ governor spring together: to’ a9 his, Airs remove, : 


D 
j 


i 


, 


at 


‘ fs not faced 


the test cap. ; Pas SK 


! Dig 


a ois = 
Turning in the clockwise direction results in 
decreasing the stroke, while turning in the counter- 


_ clockwise direction results in increasing the stroke. 


6 


’- Set the effective stroke tor “Overrun” and 


“Fuel cutofi during overrun” 


Determine the adjustment pressure according to'the 
prevaiting atmospheric pressure from ‘Graph 4” 

for “Oveftun” and “Fuel cutoff during overrun” in 
the test-specification sheet, and set this pressure 
onthe pressure ae a 


* Drive the injection pump, at about 25 rev/min. 


Check the effective stioke according to the test- « 
specification sheets \ : 


. 
Any correction neces ary is made by turning the 
threaded bushing — in this case the aOverer spring 


“Taifning in the clockwise din crioniesaulia | in increasing 
the stroke, while turning in ti, counterclockwise. 
direction results in decreasing the stroke. * ; 

“If acorrection has been'carried dut here, the 


N measurement of eee load 2’' mustbe checked. 


/ 


‘measuring points are ‘attained accordin to the test- 
‘ specitication sheet. \ 


~ After. every.test sacure the governor spring. agai 


being turned by replacing the safety cap. 
aio I 


A a ere 


% n\g 
‘Compressed a air canes unit. - 


> 


Compressed-air 
_ \gonpection 
\ ———~ 


——f 
“Restriction be 4 mp ... 


Secure the governor bushing and governor spring 
against turning. 
Check the measuring points again. 


Remove the test cap. 


Screw the cap tightly onto the governor housing. 
Be careful of the O-ring. - 3 


vo 


Remove the alignment pump-head from the pump 
housing. Place the pump head seal én the housing. : 


ee 


é te 1s ; 
Tilt the pump head and set it from the side on the 


pump housing. i 4 
Be sure that the plungers do not fall out of the 
pusnings: fe i 


j 


i ? x 
Press the pump head onto the housing against the 
plunger-return springs, and screw it to the housing 
with the 4 fastening screws. 


‘, 


*  VDT-W-408.500 6 Sheet 14(1) 80 
Rae : 
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t 
9. Adjusting the injectlon pump with governor | 10. Adjusting the warm-up sensor 
(Test-specification sheet, Section B) a 
- , | @ Wash the water chambe, in the warm-up sensor out 2 
Clamp the injection pump onto the test bench. o° with water warmed up to 45° C; for this purpose use 
Connect the tuel-injection tubing as well as the control thermometer 92 92022. 
{uel feed and return lines at the pump head. \ fi. 2 
: . \Adjust the plate nut on the air slider at ttethreaded ° 
Remove the oil-level control plug. w .. “4 pin so that the body of the drag lever is touched | 
os ae ’ (arrow, Fig. 81). “ty = 
" Fill the injection pump with engine oi! SAE 20 until ee : d . 
it flows out from the oil-level control hole withaqut:  - Secure tha plate nut with'aldck nut, 5 92 
bubbles. me met ‘ 
4 * Seal the injection pump and governor. 
Replace the oil-level control screw together with a we a 
sealing washer. rE Aaa bap > i ; 
Caution: i ; ® ; . 


As a basic rule, during the fuel delivery meagurément 
the warm-up lever and the full-load adjusting screw 
must be positioned against the stop. 

Place the test cap on the governor and secure 
against being lifted off. i : 


, 
Set the feed pressure according ththe tdst- ==” 
specification sheet. ‘ Meets hte 


At the speeds and pressures specified according to 
the graph, measyre the fuel delivery. ‘ 


Caution: , a vas ao j 
During the fuel delivery measurement monitor the 
pressure on the pressure gauge! ; ; 4 


Screw the cap onto the governor housing. 
Be caretu! of the O-ring (Fig. 78). 


Remove the injection pump and pour out the - robe 46 

engine oil. . ; : ; 
c ae : * San 4 : r : ” Y 

Apply a pressure of 0.5 bar overpressure (0.5 kgf/cm?) rd ea 

to the injection pump in the oil bath; in order to do # ie,  tethite 

this, connect the air pressure feed line to the oil bog ee be a 

drairvage hole, and seal the oll filling opening. San og a + ee 


: by %, = att of toe F 
* NY e ‘ 7 ot 4 
, a f ¥ 


Be f 
y vA 
ly 
fine 
gd 5 : a 
ey bean “Sada 
x i : eS, 

\ . 
\ 


11. Tightening Torques 


cv 


Suction valves 


Threaded rings for | 
delivery-valve assemblies 


Hose fittings | ; 


Threaded rings for 
plunger bushings 


Fastening screws for cover 
Threaded ring for sliding tappet 


Fastening screws for 
pneumatic governor 

Fastening s¢rews for * 
warm-up sensor 


Fastening screws for . 
pump head 
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* VDT-W-408/500 B 


Sheet 15 (1) 
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12. Auxiliary Tools 


Fig. 82 ee 


Fig. 83 Holding plate 


Cone 1:5 
Adjustment angle 
5°42 aL , a 
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BOSCH THC HNISCHE MITTETMUNG 


Kenntnis genommen: Bearbeiter - ‘ inhaber ; Meister ee Mechenikers | 


Noted by: : Project Specialist |" Owner "Supervisor . ” Mechanic 


Hanomag vehicles with EP/VA.. , ces - VDP-BMP 161/24 B. a 
distributor-type injection pump = _ Edition, 11.70 é 
Trouble-shsoting notes : tale ne - Translation of German 

pO edition, of 22.9.70 


\ 


To our. foreign representatives 


This Technical ino umation ‘Sheet gives some Ee Siniecencine notes ‘£61 

vehicles with EP/VA.. distributor-type injection pumps. - Only © ‘possible faults. 

connected with the injection system are mentioned, Faults in the electrical systeni 
_ or-in the engine are assumed to be known and are ‘therefore not’ taken into account 
. here. ! ms : Bohs hey ; ae 


Symptom Fault a ea : age Remedy 


I. Engine will . @ Lack of fuel 

ROSE EEE Tank empty ©... | PE LY with fuel 

Air in the fuel circuit | Vent in eccordance with 
ee Oe PBN LL AY : _ dated 19. 21061967) 
2 eg point 7°” _ Soe g 
Priming pump (not of. — Ces 
Bosch menufacture) Sees, “hen ie eae ee 
defective, 87 {seer [ie OR Se ue oe oe an 
-1 Strainer clogged  .. | Clean: strainer. screw 

Suction valve brokeh. : Replace upper. section: of pump. 
Delivery valve worn | _ Replece upper: section ‘of pump 


Fuel filter clogged~" |: - Replace filter box; where’ 

9 oS ae “op <fitted, ‘clean. primary: filter — 
‘Note: Use only original filter: 
~ boxes. .(see also BMP. ae 
-, dated 19.12.1969): 


Lines blocked a ae - ‘Clean lines, remove. Lelio 


Paraffin. wax deposits: - - ’ Proceed in accordance with 

at témperature below =. |. BME ele? 3, dated 118. 9. ae 
. freezing point. resulting} 00. 0 

from unsuitable fuel 


| Distributor-type 
pump (DP) defective = aed 


Drive and. Sis, Repair DP or replace entire DP 
- pump are Alize Ss ae 


Pump plingers are Repair DP by replecing the 
binding : distributor head or replace 
entire DP 


BOSCH GMBH STUTTGART GERMANY 


ed 


‘IL Low idle, 
irregular, 
speed too 


high, cannot | 


be adjusted 


III. gine hunts 
during idling 


IV. Engine has 
no power | 


1.7.3 No starting quantity . 


Pault 


1.7.3.1 Pumps with automatic 
starting quantity: : 
Starting piston in’the’ 
districutor head is”. 

aticking or helical —: 
spring is broken 


> 


Pump plungers are worni 
ot 
1.7.3.2 Pumps with. mechanical. 

starting quantity: ~~ 
Pump plungers are ‘worn 


a 


Basic port-closure 
setting incorrect” 


2.2 bape device is ~ 


“valve in: dtetri- 
butor-head leaks 1 
(caused by dirt on tH 


e + 
seat ) 


Overflow valve on DP 
1s sticking 


Supply pump preseure 
too low (timing device ~ 
_or pressure equalizer ; 
piston worn) 


Lack of fuel. — j 
Fault in circuit ~ 


Pull-load quantity 
of DP too snall 


1. 
1.1. 
1.2 


Port-closure adjustment . 
ring ‘incorrectly set ': 
(too far retarded) | 


Timing device is ie 
sticking in retard | 
position 


- Injection nozzles ee 
defective : 


dated 11.12.1968) 


‘entire DP_ 


mepere DP 


| seat by repeatedly. 


| gee BMP 161/31 B and lst. 

Replace overflow valve 
o : pe Ns 

'P Check DBs adjust supply - ‘pumps’ 


‘or replace: DP#f-worn 


Check DP and adjust.’full- 


‘dated 19. 10. 1967 ) , 


Check nozzles, correct 
opening pressure, replace _ 
damaged nozzles 


Remedy 
Check DP. Free starting 


piston or replace helical - 
spring (see also BMP 161/26 


Ey sd 


Repair DP by replacing'the 
{ distributor head or replace 


the entire’ DP 


Repair ‘DP by replacing the 
distributor head or replace 


Adjust to prescribed value. 
(BMP 161/19 dated 19.10. 1) 


eae dirt ¢rom 
accelerating Jerkily; at a 


standstill. If this gives no 
improvement, repair DP 


ist. supplement 


pressure to prescribed value 


Orn 


oe are 


see under I 


load quantity to prescribed 


Ad just - peeceloeune Xo : 
prescribed value (see BMP 161/19 


Vv. 


VI. 


Symptom 


Engine emits 
very black 
smoke in full- 
load range 


“Engine has no 


power and 
emits very 
black smoke 


VII. Mgine 


afterfires 


VIII.Engine runs © 


IX. 


hard, emits 
very black 
smoke in the 
full-load 
range, 
possibly 
with loss 

of power 


DP leaks 


2 


1. 


Full-load quantity of 
DP too great 


Incorrect pump setting . 


1.1 Port-closure adjustment 


ring incorrectly set 
(too far retarded). 


1.2 Delivery quantity | 


2. 


. settings of. the. DP 


incorrect (too nigh). 


‘Timing device 13s 


sticking in retatd, 


r-position 
De 


‘Injection valves 
defectivé — , 

Stop position of the. 
spill piston | (delivery | 
rate control lever) is 
set too early a5 
Port-closure setting 
too advanced 


Pinine:< device is sticking © 
in. advance position 


In jection. nozzles. : 
defective 


Repair DP. 


Remedy 


Check DP and adjust. full- 


- load, quantity to prescrxped 


\ 


va aS 


Adjust. dbrt-closure to 
prescribed value (see. 
BMP. 161 Ag. dated. 19.10. 1961). 


Check DP and pajuet the: 
' delivery ‘quantities: to. the 
“prescribed -valves ~ 


Check nozzles, correct » 


opening preasure|. replace us, 
damaged: nozzles yi : 


| 
corwect Bevtinn,'\ | 
; Pernisn Weer 
; \ 


Pe ea ft 
“ rom 
pe WS 
se 7 
, : y 


“Adjust oe. 


Hepeir DR.” - 


\ 


" Check nozzles, : correct 
opening pressure,, replp ce" 
damaged nozzles . 


Oe 


* Check pipe connections, for, 


cavitation. Fit new gaskets, 
and/or pipe’ connections 


Fit new O-rings” 


‘BOSCH 


Kenntnis genommen: 
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EP/VA . . 
Defects in the ball check-valve in the 
distributor heod 
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Our technical information sheet BMP P 161/24 dated 18, 12, 68 gives trouble-shooting instructions. for 
Hanomag vehicles fitted with EP/VA.. injection pumps. Noturally, these instructions can always be 
used for other makes mee fitted with CEMA ae injection pumps. nu 


It has been found that the following defect olten occurs: 


Point It - Lower idle irregular ,| 
speed too high, not adjustable 


The cause is bod sealing of the check valve in the distributor heod. This volve.i iso ball check*volve 


which may seal badly due to dirt on the valve seat. 


Aa 
If a vehicle or tractor is brought into your workshop with the above fault, 


wee : 
1 
Hf - 


First check; ‘os wounioned \ 


in technical information sheet BMP 461/24, whether the dirt con be ‘emanee from the valve seat by \ 


sudden acceleration of the engine.’ 


If this is not successful, 


the inte Hee pump must be removed, oe fe 


a 
2 Y 
imu 


\ 


If the cause is dirt on the ball or on the valve seat, which: hes not damaged the seot, one con proceed 


as follows. 


. 
\ 


. Dismantle distributor head without removing the delivery valve connections ond delivery valves’ 


Provisional testing for check valve leaks 


\ . ~ 


Insert the compressed air pisfol in the spill piston’ port and opply pressure. If air comes out of — 
the auxiliary circuit port of the ball check-valve, the valve is leaking. 


“em 


ae 
Eliminotion-of the leak es 
Sse ae ba ae en ; 


4 


Lift the boll with 9 suitable ‘hook’ ond blow out the ‘dirt from, the ball valve, 


Refitting the distributor Redd ond checking according to test sneet 
N 


If the prescribed test eee ore not hobiouned, particulorly in the idle. range, the valve seo! 


must be reground, 7 
ere 


A supplement to this technical inform 
copies will be sent to you as soon as the 


In this connection we ask you to keep good. cont 
diately recognised and eliminated. 


4 


‘ 


jon rahesh; dealing with this repoir work, is being prepayédy 
cometavailable, : \ 


The decision whether you should carry out this repair depends lorgel y on haw long the tractor or the 
injection pump wos in operation with this defect ond whether the valve seat hos not yet been damaged. 


t 


, 
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0 460... - EP/VA ..H..C.. . VDT=I- 460/100 8 
Distributor-type fuel-injection pump with quiet-idle deyice ee 4, 1976 


4 : a. 
‘ 


‘Quiet-idle device leakage test. 


The ‘qviet-idle device leakage test can be; carried out gither i in the vehicle or on ithe test. 
bench. oe a vy ej v 


- i e - ew ; - : . F é p 7” 

ls Leakage. test in the ahicle te we aes 

1.1 The linkage: between the quiet-idle device and the ‘operating lever ‘aust be aa 
disconnected. * ” ae 


Note: The quiet-idle device lever must- st be removed. 


1.2 Remove. the hose From the quiet-idle device. ye - 
1.3 Push o transparent: hose onto the quiet-idle device fitting for the purpose enn meae 
uring the leakage fuel.“ os » oe pies 


- 1.4 4 Position the quiet-idle device lever exdctly vertically, pointing upwards ‘towards- : 
Boe the return fitting (see fig. 1). The quidt-idle apes has thus.been Put out of action. oe 


¥.5 Set the engine to idle speed. 


1.6 Measure the overflow quantity wis a suitable measuring glass. In so doing ensure 
that the fuel flows unifo t of the hose during the measurement. 


- . ue s , > 
: vires acbastt , as aN 


‘1.7 Test value: 
- Permissible leakage quantity =max.. 6-cm ‘during measurement time of 3 mins. 
1.8 If the permitted value is exeeded, the quiet-idle device “inust be in ae 
Tightening torque for central.s screw Plug: 40 - 60 N. m (4- 6 kgf “m). Atte “nd 


Se, 
Ne 


The linkage should be set in eens with- VDT=BMP 161/36 BL: 


Geschattsbereich KH Rune soden tt Kfr-Ausnistung 
H CS by Roden Bosch Gmou, 0-7 Sturtgst 1. Postiach $0. Painted in ine Federel Repubuc ot Germany. 
Imprime en Republique Federale d Alemsgne Dar Rover Bosch Gmbn 


Only for use within the Bosch orgamzstion. Not ts be communicated to any third party 40 46 58 
. 


RE-USING DELIVERY- VALVE HOLDERS “+ VOT-1-460/132 En 


MODIFIED TORQUE ON-- -_ ee So 2619840 


zeae PERU ae nurs "Supersedes Ed. 10.1983... 


ke ' 3 Mgt SES 
a nse ° = r seh : ; Sed ss ek *S : - fe ‘ a 
Removed (deformed) delivery-valve{ holders may only -be re-used under the following 
conditions: me 8S ee es ey 
: eo ; 

the sealing edge is not Reneged, or cracked; 

the sharp edge on. the shaped seal is only deformed “slightly 
and jis, a a visible shoulder; fom ae La 


the valve holder is not seized in the ‘delivery valve" ‘holder. 
per 


When exchange- ~scheine fuel- - injection pumps are repaired, sever: wave holders. 
which are rusty, on the, outside or which a are damaged must at al costs La ie eurec ees 
\ 


a eee : 


= “The le whan trai of used dev'ivery- 7valve holders: is: 


a re eee eo ee ee 


The tightening iat of new delivery: -valvel 4 holders hen 


these. are screwe into a new distributor head As: oe pts 


48 Nm 


\ . ee 

Please direct questions and comments concerning the contents to our authorized 
representative in your country. ‘ . ; ane 
- \ s9 . an 

of . 


schafiebersich KH. Kundcendienst Kiz-Auerdstu 
Sor Robert Bosch GmbH, 0-7 Stuttgart 1. Posttech $0. Printed in the | Federal Repubiic of Germany. 
imprime en Republique Federale d'Atemsgne per Robert Bosch Gmbi 
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/ REPAIR INSTRUCTIONS 


“INSTRUCTIONS DE REPARATION * 
INSTRUCCIONES DE REPARACION 


aor WIP: 161/3B z" _P 


a z Edition 1.69 + Suppl. 142 


Distributor - 


ype | Fuel. Injection Pump 


 Pompe.distributrice © oe 
‘.Bottiba distribuidora de inyeccion . - 


EP/VA..H..A.. 


BOSCH GMBH 


STUTTGART GER 


} Pee 
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1. TOOLS OUTILLAGE £ HERRAMIENTAS & Jf SAS ae f 7 
‘ ‘ a a af . . : - auf 
w= . - seta : 
Tool Port No. ‘ ber scinaiet iz Use 
Outil peas by Référence y os S bole a * : . Utilisotion pour ; i 


i Herramiento No. de pedido / Féemula de tipo Aplicocifn ae ae 
; iJ ed wae ; - 
Swivel vise .. 0 681 240 048 cA EFe49E Fog Lise pump 
Support de fixation = a fe ; "Fixation de lo pompe. 
Soporte de sujecién ot ea a a # ngdl Oe Sujecién de Ja bombo . 
Clamping bracket hey ~ 1 688 170 034 + EFEP 432.° , , For clamping pump te yaa am ere : 
Support : > BIZ : * R oe Fixation dela pompe sk 
Soporte a re : . ree Sujecién. de la’ bombo < pe 
Extractor hock "= 1 687 959 010 EFEP ag? * |» “For removing sols 
Crochet d'extroction . a : eon - . -Enlévement des joints x 
Gancho de extroccién : o - Quitor los aniltos de junto, ous 
Seal protecting sleeve 1 680 300 040 + EFEP 4420007 For protecting oil seal. 
Douille de montoge , ‘ ‘ 2 ss Bh ae net Protection de.!‘anneou d! ‘étanchéité, 
Monguito de montoje ; Ha Fes Proteccién ddl onillo de ‘retencién 
rs Z z Cia 
Stop plote 4 680 022 002 , EFEP S02 + For setting travel of timing piston 
Plaque de butée ; = * ; . “ Réglage de lo course du piston ; J fa 
mS ms ‘ *de lavonce.s. J tigiection ef 
Placa de tope > : a ee ae ¥ 6 : Ajuste de lo’ cGrrera del: émbolo o 
bs : ; : del variador de vance ° , fe : ; 
Gouge ting > 1 683 458 007 . EFSR 3Y Y3X. 0? For. setting timing” piston “frovel ond’ gy : 
: ‘ compressed spring length adjustment ; “SR 
o Bogue de mesure 7 : Réglage de larcourse du piston 
, le I'avance automatique et delo 
: “enaueut de montage du’ tessort . 
Anillo de medicién ; he _ Atuste de lo'carrera det émbolo 
, ; del variodor.de ovance y “del ltge is . 
Seder ee “3; «de montaje del rejpr e a “ke ane 
Measuring device 1 688 130 045 B EFEP 462 ne For plunger litt to port Ridstes odvsiment oy. 
Dispositif de mere : y : oe Réglage de lo précourse Lge y= 7 
Dispositive de wtédicién ; ‘ ; ; iste “Ajuste de ix correro improductivo : 
Measuring detice” : 1 688 130 047 - -EFEP 468.” "Ts For determining governor spring 
(two ports) : oe : ; 
Dispositif de mesure ae - A Evaluation do ressort de regulation 
(en deux parties) i ‘ : : ad See Hage a : 
Dispositivo de medicién - ; ™ aan : - Determinar ‘el fesorte de regulacigy Be 
(en dos piezas) ‘ : he ox fo oa PP ietmanctiel et gh 
Assemoling sleeve 1. 680 390 000 ,  EFEP 461° °°... For protecting the O-ring a cae 
Doville de montage Re * Protection du joint torique:. -. : - 
Manguito de montaje : ; x , Aah Se ,Protecciéa del anillo. oO. Reece : 

- bd Pay mrs oo 
Spocer oushing “ 1 680 300 039  EFMB 2EY SK For setting-piston spring preload ” " ‘. 
Douille colibre de distance : : . 7 | Réglage de.lo tension initiole: ae ene 

du ressort de'piston. te : . : 
Casquillo’de distancia ' a oa ; ‘y Ajuste de ta tensién previo del 
< : » , resorte del émoolo. |, 
4 Already in use for EP/VM.. - a . ; é mee cae ee a eae 4 =a ae 

Est déja utilisé pour EP/VM.. — oo : ice te Se EN ° 

Se emplea yo con EP/VM.. aes ae 5 eatin, es 
Complete set of a20ve tools: | 687 060012. - EFEP 522° an 
(swivel vise 0 681 240 048 not included) . gaye . i te 
Jeu complet de Ioutilloge ci-dessuss . nee eer be Bete? ery os 
(sans support de Fixotion Q 681 240 048) : Pett Se Pats USN oe 
Juego completo de los herromientgs anteriores: — o 
(sin el soporte de sujecién 0 681 240 oe) 

Tools set supplementing t 687 000 018 “EFEP S240: t 
EP/VM.. tools: ; & : : Of 
a : 2 : ‘ 
Jeu d'outilage complémentoire ; og oe = 
4 Voutilioe des pompes EP/VM.. = * 4 . 
Juegu complementario de fas ; ; ay 
herramientos de EP/VM.. 4 1 
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2: -Disossandly ROR oe 
Remove coupling Mount injection pump ~~: 
in swivel vise 0 631 240 048 using clamping.’ 
bracket | 688 120 034. Remove hex nuts with: 
spring washers, speed control lever, stop lever, 

washer under stop lever and torsion springs. 


Fig. 1- : Pale 

- Unscrew flat-head screws Gnd remove stop 
plate. 
Remove spill piston governing assembly 
with governor spring. ; 
Withdraw spill piston. ~ : a 


Fig. 2 a 
Take apart spill piston governing assembly. 
For this purpose, place threaded end onto 
work bench ond push out bushing down- 
wards.Remove O-rings from shoft and 


Bung 3 
@ 
’ 
= nies aan Fig. 3 nee : 
Remove throttle with helical spring end cross 
‘type disc. a oe ; l. a 
Attention: 7 


Do not drop or lose spacer. This spacer is” 
matched in production to the distributor head 
ano cannot be replaced. 


WIP AG413 


Disassemble throttle bushing assembly by 
placing threaded end on work bench 
and pressing out bushing downwards. 
Remove O-rings from shaft and bushing. 


Fig. 5 
Remove delivery valve holders, delivery 


valves, springs, shims and space ‘fillers, 
if any. Remove gaskets under delivery 
volves with extractor hook 1 687 959.010 
Unscrew center screw plug with gasket 
from distrioutor head. 


Fig. 6 ) so: 


‘Unscrew pressure equalizer end plugs. 
Toke off O-rings. 
Push out helical spring and sabe (eer piston. 


ay 


Fig. 7 
Remove bleeder screw and gaskets from. 
intermediate housing and the inlet union. <_ 
screw with strainer and gaskets together *: 
with fuel line from pump housing. Unscrew 
the four hex. socket-head screws and spring” 
washers from intermediate housing ond re- | 
move support bracket, if any,and flange. 


WIP AGH3 


Withdraw intermediate housing from pump 
‘housing with a slight twisting movement. 
Remove O-ring from intermediate housing 
pilot side and remove the shims. , 


Remove distridutor plunger, upper spring 
seat, return spring, lower spring seat 
and bearing. 

Push distributor head out of intermediate, 
housing and remove the two O-rings. 


eo 


10 

Unscrew the fillister-head -screws 
withdraw cover and remove O-ring. 
Unscrew fillister-head screw with. 


washer and detach the timing pointer. . 
aly: 


a 


11 
Remove automatic timing. piston end cap 
and end plug. 
Remove O-rings. 
Note shims in end cap on spring sige: 
Remove the spring. 


ary 


ms 


cm WIP AGS 


Remove screw plug with gasket. 


Bring timing piston into center position 
and remove connecting pin with 
auxiliary tool. 
-. Push out timing piston. 


Fig. < #. 
Unscrew ueitlon valve and seskete: 
as well as top plug. 
Remove O-ring. 
Pull out adjusting member. 
Remove connecting pin. 


ane pump Rousing into vertical position. 


Remove face cam and flexible coupling disc. 
Remove roller ring and siging block. 


Caution: 

Do not allow rollers to drop out. 
Remove thrust washer. 
Unscrew Phillips screws in support ring. 


15 / 

Hold driveshaft ‘and simultaneously. silt: 
pump housing downward. 
Remove driveshaft together ‘with. support 
tring and complete vane-type fuel 

pump downwards ensuring that support. 
‘ting and eccentric race do not cont. 


Fig. 


Fig. 


‘pump housing together with the. automatic: 


. together with te pressure equalizer piston. 


fuel pump?rotor with vanes ond eccentric 
“race. 8 only integchongeoble as. single units. 


* Use new seals after each disossembling « 
operation. : 


These seals are contained in parts sets — . 


in test oil. ney ae 


W>P Acts 


Remove eccentric race and place assembly 
oell (auxiliary tool self-made) over fuel 
pump impeller. 

Invert unit and allow complete fuel pump 
impeller to drop into assembly bell thus =~ 
storing the assembly. _ 


Remove key and support ring from drives 
shaft. 


17 

Remove pressure control valve screw plug. 
Remove helical spring. 

Unscrew valve carrier with piston and 
spring. 

Remove O-rings. 
Carefully push out poppet ond ieee with 
auxiliary mandrel, 

Pull oil seal out of pump Kaytee. 


a 


3. Components WSPSSNOn an 
Wash all angivignal ports ‘ond d clean ¢ cores aoe 


fully? ° 


Replace worn or damaged. components. 
The distributor. head is interchangeable 
as a single ugit, complete with distributor: 
plunger, spill. piston and throttle, the 


timing piston, the. intermediate housing. 


Likewise, the ‘alice ring with ‘rollers, roller, 
pins, washers and sliding block as also the” 


SS fF 


1 


(internal seals and external:seals). 


Prior to reassembly, submerge all components. 


O-rings should be coated withe slaltow (or 
a sce we 

petroleum jelly) prior to installing. 

; pe 


Ws? AGUI3 


2 


4. Assembly 


Install the support ring, key and complete fuel 
pump impeller (with assembly bell) on the 
driveshoft, = 


419 


Install the eccentric race so that for'a elode= 7 
wise runnin ‘pump, the letter "L", or'tora 


counterclockwise -running pone the letter "Re 
is showing. .- ee eee : 
insert a Phillips screw in the oore marked with, 
the letter through the support ring 1, hold 

the eccentric race in place. 


a v 


¢ 
é 


Fig. 20 


Press oil seal into position. Secure pump ° 
housing to swivel vise 0 681 240 048 using -_ -.. 
clamping bracket | 688 120 034 and tilt ee 
downward. 
Fit protecting sleeve | ee) 300 040 to. 

prevent damage to seal. 

Insert pre-assembled driveshaft Goin below 

so that the letfer on the eccentric race - 

is facing the timing piston bore. 


s 


Remove protecting sleeve: 
Holding driveshaft, position pump housing 
upright. : - 
Secure support: ring with Phillips screws. 
ee thrust washer. 


WP AGdI3 


Carefully install the roller ring in the pump 
housing with the recess for the sliding olock 
facing the timing piston bore. e 
Caution : , 

Do not drop or interchange the rollers. 


is 6 
4 
? « 
Fig, 230 * co 
Insert the Flexible coupling disc so that the alle: 
pins cannot slide out. * 


Insert the sliding block into. ihe: roller ring in 
such a way that the milled radial surface is 
visible and points towards the pump center. 
Insert "short" %connecting pin into the -- 
sliding block. . 


a 


Fig. 24 = A "3 
Incline the pump. gag ST “ee 
Insert adjusting member with the cutout 
towards the timing piston bore and closed . 
pin hole outwards. + ; 

The "short" connecting’pin must now engoge. 

Push “long" connecting pin through assembly 
“pore into the adjusting member until it protrudes 

approx. 2 mm (5/64 in ) out of the cutout. 


Fig, £9 : Ea cor 
Install the timing piston with sliding olock ~~ 
spring end leading. Observe rotating direction 
of pump - viewing from drive side. 

For clockwise rotation, insert the timing piston 
from the left, for counterclockwise rotation , 
from the right. 

In assembling, position the borefar the sliding 
block vertically and the groove in the piston 
towards the adjusting member. 


1440 


WIP AG4] 3 . 


Install top plug with O-ring and overflow 

valve with gaskets. 

Using auxiliary tool, install the “long” connec- 
ting pin into the sliding block i in the timing 
piston. : 

Close of f assembly bore witb screw plug ond 
gasket. Check timing piston for easy movement. 


Fig. 27 : 
Remove fillister-head screw w (stag screw) with 
spring washer and shims, if any, from the 
timing piston ' ‘spring sae se 


Aa s a 
Fig. 28 
Place stop plate | 680 022 002. on "spring 
side”. ; 


Screw gouge ring | 683 458 007 into 
opposite end and measure the ‘distance to 

- the stop screw with depth gauge. The distance 
required is given in Test Sheet WPP ool isen€ 
as Measurement I. 


Fig. 29. : 

Correct dimensional deviations eralling 

shims under the fillister-head screw and the 

lock washer on the “pressure side" 

It the slot of the fillister-head screw is - 

damaged, replace the screw. 

Subsequently, screw end plug with Ozinga into 
"pressure side" ’ 


2 


Fig. 30 


Fig. 33 


“WPP 001/4..B-as Measurement Il.. 


Fig. 31 


i 


bine nies - Fig, 32 


WSP det! 


Screw fillister-head screw with lock wosher 
onto "spring side". 

Push piston in up to stop. 

Screw gauge ring | 683 458 007 into’ pdsition 
and measure the distance to the stop. scréw 
with the depth gauge. ‘ 
The required distance is given in Test Stivet 


7 


Correct dimensional deviations by: sasertiie 
shims under the fillister-head iia lock 
washer on . "spring side” ; 

If the slot of the fillisterchead screw is 
domaged, replace the screw. : 


Leave the gauge ring in the housing ond 
measure timer spring space. (Distance from 
surface of gauge ring to spring contact 
surface of piston). 

The required length of the spring space is 
given in Test Sheet. WPP 001/4..B as 
Measurement II}. 


Insert shims Raving a Mickhes esi to te 
difference between the distagce required. 

and the larger distance measured into énd cap. 
Unscrew gauge ring. 

Insert helical spring and screw.on ee 
with O-ring and shims. a 


+s 


vel A 


Fig. 34 


ws? 46413 


Install screw plug and O-ring in the housing 
bore (for the pressure control valve )opposite 
the timing piston spring side, 

Insert the helical’spring from opposite end. 
Insert the small vplve spring and the valve 
piston into the valve carrier with O-ring. 
Subsequently attach first the O-ring and 
then the poppét (toper towards O-ring) 
onto the pressure control valve using grease 
and install this assembly. i . 


Fig. 35 : 
Position pump vertically ond ‘install face cam. 
Caution: 
Align the drive pin in nie face’ cam. with the 
keyway in the driveshaft. 


c 


Fig. 36 an 
Secure timing pointer to roller. ring with 
fillister-head screw and wosher. 

Install cover With O-ring and secure with: 
fillister-head Screws. 


. o7 


\- 
Insert O-ring into. intermediate dees on 
locating pin side. - \ 
Insert O-ring into the groove in the’ disteioutor 
head. 
Press the distributor heod inte the intetmediate 
housing. 
Caution: 


WP AG4(3 


Place a shim of 1 mm (0.039") thiekness onto 
pilot side of intermediate housing. ; 
Insert plunger without spring, spfing seats and 
bearing into the distributor head.. I 


Fig. 39 

Screw measuring device‘! 688 130 045 with 

- gasket into distributor head and install pre - 
assemvled intermediate housing i in Pump » 
housing. | 
Caution: 
The groove in the pluager foot must" engage with 
the drive pin of the face cam 
Put on flange. 
Insert hex. socket - heee Screws with spring 
washers and tighten. 


te 


Fig. 40°" vee 
Pesition the pump horizontally. 


Install ‘screw plug with machined stud or. 
countersink for spring and O-ring into press-. 
ure equalizer bore on the L.H. side of the - 
intermediate housing (viewed from the drive 
end-timing piston at top). 


Insert the helical : spring and then. the press- A 
ure equalizer piston, stud foremost into the ° 
other end, 


Install screw plug with O-ring. 


Fig. 41 : , Ly 
Insert spill piston: into bottom bore for right. 
mounted control levers. insert spill piston’ 
into top bore for _left-mounted control levers. ae 
Note: _ a 
“Left” or "right" looking from the dive end;. _ 

"top" means towards the pressure equalizer.” 


2 


° 


Insert measuring plunger of measuring device 

1 688 130 047 with large diameter leading. 

Insert shaft with drive RO and bushing . 
without 0 ring. 
Place gauge ring of measuring device 

1 688 130 047 in Position: ond install this - 


assembly, “ J 


Ion 


Fig. 43 


“Using a conventiong! feelér gauge ;measure 

the distance betwéen the‘gauge ring (in contact 
with intermediate housing) and the large 

shoulder of the bushing. The bushing must. be 
pressed in while taking this measurement. 

Select a governor spring according to the’ 

distance measured (see table). oo cane 


| 
Introduire |'oxe de megure du dispositif 
de mesure |} 688 130 047, grand diométre 
en avont. ; f yA Oe 
Introduire I'axe de réglage avec goupille 
d'entrainement sons | int torique dans is 
la douille sans joint tol rique. Poser la , 
bague de mesure du djSpositif ] 688 130 047 

et introduire cet ensemble. 


/ 


> : vy 
oss t, : / 


Avec une jauge d'épaisseur de modéle f 
courant, relever la distance comprise entre - ae 
la bague de mesure (appliquéé sur le corter / 
intermédiaire) et le gros épauvlement de lov / 
doville. Pour cela, pousser la doville® vers’ 
l'intérieur. yp 
Choisir le ressort de régulation cortespondont 


Z 
Poraer, coding by: copp 
pl a ting =, “on 


Distence in am as sbhova 
in Fig. 44 


Cote, Telovbe en an 
suivant fig. 44 +4 


s Identificacién | haste ehora 


Nedida de dietaneie en ap 
on eobreado = -/-- 


segin fig. 44. 


0,5-0,8 


dla cote d'écartement relevée. (Voir tableau). . 


Anoten ajebaié per ivrage - ---- - ; 


WIP AGI 


Intrody cif el perno def dispositive de 

m&dicion | 688 130 147 con el Giometse 
grande/delante. 
Colocar el Grbol 


~~ 


regulacion con el 
pitén’ de’ arrastre’ gin anillo Qen el casquillo £- 
sin anillg’O, .C Voter { anillo de medicién— 

del dispositivo 6887ip0 O4A.€ introducir: 
esta unidad.. vb ra © oe 


de tipo corrientes en eet a 
Comercio, medir. la UYistoncia enitke'el an, in if 
de/medicién (que debe apoyar.cbatra e 
cperpo intermedio) y el reborde gr nde del | 

a agquillo.-Al hacerlo, apretar ef ie i - ay 

f hacia dentroz. : B of 

~ Elegir un resorte de regulacién g fe ac rdo. : 

“con la medida de lo distancia (f feos la: 


uieble) ee 
-. , : | ee. . nies 


t 


‘New sting by: olor : -- ff 


_Roureda syabole per eo 
metrististy a tanpon - 


-Tdentifioaci6n nuevo 
‘tinte de eellar - - 


Vay) (ie 


1 
red/rouge/ro fo 


/y 4 


Siva ieee ne ae 


4 


x 


Remove bushing, shaft and measuring device 


again: Pa 
Install O-ring onto shaft using: ‘casembling 
sleeve 1 680,390 GOO and slide the Bashing: 
with O- cing onto. ‘the shaft” 


. 45 


Turn the: a nities $0 hare the groove "pints 
towards’ the Throttle bore « Insert governor x 
spring selected'into shoft dnd instol| this 
__assemoly so that the drive pin engages in 
the groove of thie spill piston. qa 
Do not turn shoft. ae oe fo 
: ‘ i cay x / : 


ial throttle tik itsspocer: 
‘Insert crosstype. disc. vy 


/ 


cige az 
Slide bushing with O-ring onto throttle she ft 
with O-ring. y 

Insert helical spring into shoft ond Ansett 
this Braud so that it engages the cross- 


type disc. }. af / 
Coution:» . 

The marking on the threaded ‘insert’ of 
the shoft must coincide with, ha , 
masking on the clow of the throftie. 
Mount stop plate securing with’Flat~..., 
head screws. 


; 


Z 7 WIP TS. 
Insert gaskets and livery valves. Screw 
"en delivery val @ holders,with spcings, shims 


ond. space fillers as RECRSSANY s, 


For lift t ck closure éaiusimenteicunt’ pump 

onto injection pump test bench using the 

oppfopriate flange and ee bracket. 
histall drive coupling.” 

“Connect test oil supply hose toi nfSrmediote 

housing.\ ie 

Mount dial indicator’ onto measuring’ ‘device 

and preload i in B.D.C. position to/4 mm 

(o.16 in). (For test bench &quipment, see” 

ast Instructions VOT-WPP. 161 /2.8). 


7 iE D.C. ,set dial 
A / 
i) now Flows: ou 


aa f \ - \ 
- no a Turn driveshaft ninor 


te \ rotatior until no test of 
a an Yeu, overtlgn Wie ON 
ne ea Read off. m surement on dit 
™. “te. 0° Pee checking, e driveshafKys 
“s. verse dire jtion rotation, / 


“After o m6k. of 0.02 mm stfoke ier 
the ‘ai edi ole tes oi mustfdrip 
again, {°° 
If necdsory; pea a to 


He Mai AES 


The 


in he appropria 
eae hy 


pines shims, if sodegtofa, ticks 
When setfing the lift t6 port dlosing, Hiss 

| advisable e to.aim at the lower tolerance Nimit, 
gee out final mea OO 


oy aie 


et : 
ivelauie again. Remove — 
close oft bore in distributor 


Mount pump onto § 
"measuring device a 


Unscrew hex. socket, head screws and ifr 
mcmplete intermediate housing. 


Eis: 5] ae = of x 


Position aime ~ecicallyy NI. 
With face cam in~B,.D. C: ‘measure thefadistance 

- from the joint face “StRuMp housing ~ 
shims = to the contact sun ace\for: ‘plubper foo 

a Record mepturement. x 
ay os 


,OoXN 


\ 
\ es = 
\ 2 . Be 


Fe 52 b 
Withdraw Nasae From distriogto 


ri 
the; distributor head, ch 1 


\ 


2 screws. 

Insert bearing X: = 

wards bearing pacer bbshing 1480 300 039-. 

(in place ofthe. spr g).{ “smal |” spring seat -. {9 

ridge ai outward cpnd plunger. XS 
S Na 


orge’” 


Fig.. 53%, 
“Measure = ‘from shims tovfla surioserehe 
lube foot wi al ‘gouge, XS 


Cautiors 
Do not Do not Hiihdepr 


w3P 4Gd3 


Correct dimensional deviations by exchanging 
the “small" spring seat. Reploce spacer bushing 
1 680 300 039 with the spring. 

Unscrew clamping SCre Wwe. 


oo 


eat yar! ‘ofta intermediote housing. 


x . socket-. \ 


i eee ie 


db, 
fig. 57 \ 
Install the torsion springs. 


bs 


WIP 46413 
Install speed control lever. 
Engage torsion spring. * 


» 


Fit washer and place stop lever in vertical 
position. Do not turn shaft of spill piston. 
Fit lock woshers. gape 


Fig. 59 . : ° ng Ses te 


Secure with hex. nuts. 
Engage torsion spring. — 


.. Fig. 60 


Self-produceg according to sketches oelow: : 


Chamfer’: 
a “Chanfrein 
: : “2 €ono a 
For removing.and iastalting the pin connecting the adjusting. : 
“member to ‘the'sliding block in the timing piston. 1 
a i Rat ee ee ee, er ie ae 
Pourde montage et le démontage dé la goupille cylindrique 
reliant l'axe rotatif au coulisseau du ‘piston dlavance 6 ! injection. 
Para desmontor_y montar el pasador cilindrico que une el Pernod. 


giratorio con el téco deslizante del émbolo del variador de avance. 


rag 


WIP AGM 3 


Monter le levier-de commande de vitesse. Colocar la palanco de velocidad. 
Accrocher lé ressort de torsion. Engonchar el resorte de torsién. 


el 


, : . a . a ” 
Poser une rondelle et monter le levier | ~ Colocar lo orandela y superponer la 
stop en position verticale. Ce faisant, palanca de *parada en posicion vertical. 
veiller ane pos faire tourner l'axe de ‘ _Al hacerlo, no giror el drbol de la. 
réglage du tiroir de régulation. ; corredera de regulacién. ¢ 
Poser des rondelles Grower. *  Colocar. losvanillos Grover. 
Visser les Ecrous hexagonaux et les ~  Enroseor v. fijor las tuercas hexagonoles. 
bloquer. , 1 us 7 Enganchar el resorte de torsion. — 
Accrocher le ressort de torsion. ; 


5. Outils auxitiaires _ om 5. Herramientas duxiliares 


6 exécuter, d'aprés les croquis °° Preporar conforme a los croquis: 
ct dessous. siguientes. 


MRCS IIE 
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Assembly bell for fuel pump rotor and vanes: 


Coquille de montage ,pour la rove & palettes de 
la pompe d'alimentation avec ses palettes. 


Cubierta de montaje poro el rodete , con oletas, 
de la bomva alimentadora. 


Torque. values in’ kgm (Ib. ft.) oa ‘ ’! “Couple de ‘serrag 


(ie ok 


O 2-25 '045 » wen 


| @ 2-9 045-21, 7) 


é i 
: ard 


(3) 2 - 2,5 (14.5% 18.1)” 


(4) 4 - 4,5 (28.9 - 32.5), 


Osun My. 

O09 - ase - 6.5) 
@ 085-088 1.0 24.0. 
(8) 0,2 ean - 9:2): 
a 6 (3.6 - 4.3) 


de serrage enmkg ~~ Pores deapriete enkgm = | 


a-4c17-2.9@ 


ba - 0,55 2.9 74.0) 


23 = 4 Qh F228: + @- 
95-06 0.6- 40) @ 
De 2,5 (14.9 - 18. »@- 

2,5 + 3,5 (18.1 = 25.3) @ 

0,5 = 0,6 (0.62 4.3) k 


4+ 4,5 (28.9 - 32.5) © | } 


We 
W B45 - 55.025 - 99.6.0. 


i418 018.0) @ 


: 11=138.0-94) @ | 


06-078 8-5.) D 


yA 


« 


0,5 = 0,7 a6 13.1 @ x 


q % 
if 7% 
j 


—~0,5 - 0,6 (3.6 - 4.3) @) 


pi 
Fe Screw plugs. 


ee a 


yk Early 


l 
‘od 
3 


| Overflow Valve oe 
es Screw plug ° 
- 3 inlet union screw 7 
Y 4 Thread insert | te ey ae 


Is Hexeout with’ céupling/ounted. °F - 


4 eee 3 


{6 Screw, plug and ee oe . = : oS “6. 


gy Flat-head screws fries mi Baie st ng oe te 
$ J A ae 7 Ne Ext y 3 : : ‘ 
-8. -Fillister- “head -scfew. fc for- Secuting- ‘pointer os 562 


5 Filister-head screws a a 
= | =e 


a \ Screw > plug” : - | _ . a oe i au 


| |Filtisteyhead s screws : 
(StopScrews) on automatic timing piston 


~ 


12 Screw. plugs > 


"13 Bleeder screw | 


; Inlet union screw 


16S Hex. nuts | > : : , 

| 17 Delivery valve: holders: = 

| 18 Screw plug a ee | a es 
- 20 Hex. “socket head cap screws re 2 
2) Flat-head screws | 

22 Hex. nuts 
23 Hex. sa 


on . 


Soupape de ‘ 
Bouchon File| 
‘Vis creuse | 


-Tubulure Filg 


Bouchon file 
Vis té te fra 


Nis- téte cyf 


Boy | index 


ae Vis téte cy 


Bouchon Fild 


3 : Vis de sl 


4 Vis creuse § 


‘ « 


Soupape de décharge | ON Vélyuiarde rebose 


Bouchon fileté “2 Tapdh roscado. ‘ 
: b, : nee = ee. . ao A a Pas v 
Vis creuse i De 3. To ai, hueco ee e 
Tubulure filetée, — a ert / : 4 1Racoh | so oe ee | 
; : as We a i % ee \ Q gf as ae: - 5 
Ecrou hexagonal dans ie cas, 3 . 5° “Terca exa onal én to piezo del 
d'accoupiement monté ae ot _acoplamie ‘mofitada : ss ae 
tht ees 6 iS ; ste Wee Ne Po Be ioe 
Bouchon fileté et porte soupape . — faved toscac Q Y- ortavélvula 
. . 3 eer Eee a Bony iff i Ne : a5 f 
Vis téte fraisée ~ 5 Preece 7-“Tomnillos avell& ab ne | ae 
Vis téte- eyenaniayes pour, fixation de soins 8 - 8 orale de eabens eit ndriea. para 
l‘index a reer : » sujetar. el. indicador. 
Vis téte cylindrique a em eee 9) Tornillos: de cabeza! <ilta drica: 
Bouchon fileté Sproat t a 10. _ Niple (de reduccién) © eS 
Vis te cylindrique (vis butée) - iiehes t= At Toraillos ide’ cabeza’ cilfndricas ™ 
du Pp ston de | ‘avance a I" injection ‘ -* ~ (tornillos: de tope): del émbqlo der 
nous ons filetés s ake PE variador deayance - | 
‘ ae ie \ 7 rg § ; dV 
Vis de purge a3 a er ‘7 Topones roscados 
Vis dreuse er “: aa ee a : V3 -Tornillo de purgg” : 
Bouchons filetés. he 2 Pe = fe V4. <Tornilto hueco 
3 .\ a a i ‘ : on end 
‘ eo : yi i 7 a 
16 Ecrous hexagonaux hea ee ee 5 Tapones: roscados ae ee 
B17 Raccords de tuyauterie ee ees yes ae ; Tuercas hexagongles ss eae 7 
* a a Arar Racores de conexion. eee. Py ee 
218 Bouchon fileté » oe a =e | “18. wo - (ee, Me 
19. “Ecrou exdgenal an on apén “Tosca 0" ee 
B20 Vis & six pans creux aoe “Tuerca hexagonal _ = 
Be as eu ye , gee 20° Torniilos de Nexsgore j jiterior. 
B21 Vis téte fraisée» oy : _ rane Migs 
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1, TEST EQUIPMENT (see also offer sheet) Part No. 


1.688 010 010 
1688 720... 
0681 443 014 


1 Clamping bracket 

1 Intermediate flange (see offer sheet) 

6 Test nozzles 

6 Test nozzle holders — 150 kgf/cm? (2130 psi) 

1 off 200 kgf/em? (2840 psi) 1 688 901 000 

6 Fuel-injection tubings (6 x 2 x 840 mm) see offer sheet’ 1680750... 

1 Testing device (pressure gauge kit with fittings). 1 688.130 075 

1 Timing-piston-travel gauge (short piston) = NS 1 688 130 046 

1 Timing-piston-trave! gauge (long piston) oN 

Tests can also be carried out on test stands 
EFEPS.. with accessory set 
EFEP 25.. with accessory set 


in accordance with VDOT-WPP 161/1 B. 


1. EQUIPEMENT D'ESSAI (voir également feuille d'offre) 


Référence 


"1688 010010 
1688 720... 
0681 443014 
1 688 901 000 . 
1680750... 


1 Equerre de fixation 

1 Flasque intermédiaire (voir feuille d’ offre) 

6 Injectéurs d’essai ; ; 

6 Porte-injecteur (150kgf/cm?, 1 unité a 200 kg/em) 

6 Tuyauteries de pression (6 x 2 x 840) voir feuille d’offre 

1 Dispositif d'essai (groupe de manométres avec 
éléments de raccordement) ; 


1688 130075. 
1 Dispositif de mesure du déptacement de l'avance : 


variable a injection (piston court) H 1 688 130 046 


1 Dispositif de mesure du déplacement de V'dvance 
variable a V'injection (piston long). ‘ o.oo 


L'essai peut également étra exécuté sur les bancs d’essai suivants: 
___EFEP.5.. avec jeud’ eee 1 687 000 008 
~~ EFEP ae avec jeu d’accesgoires 1687 000.009 


wPP 46413 
~ 
Type No. 
EFEP 157 


EFEP 157.. 
EFEP 182 


™N 


EF 8511/9G 
EFEP 198.. 
EFEP495A 
EFEP 459 
KDEP 1000 


8 EFEP 491 \ 1G 
~EFEP 492 


Type 


EFEP 167 ° 
EFEP 157.. 
EFEP 182. 
EF 8511/9G 
EFEP 198. 


EFEP 495 Ay 


EFEP 459° 


_ KOEP 1000 : 


EFEP 491 
EFEP 492 


suivant les ieanegelions données tke vOoT- WPP 161/1 F— Ld supplément.. 


¢ 


: : ; . N° de 
1. EQUIPO DE ENSAYO (véase también hoja de oferta) pedido 
1 escuadra-de fijacién 

1 brida intermedia (véase hoja de eters) 

G inyectores de ensayo 

6 portainyectores (150 kp/cm?, 1 pieza 200 kp/cm?) 

6 tubarias de presién (6x 2x 840), véase hoja de oferta 
1 dispositivo de ensayo (juego de mandémetros con 
piezas deconexién) _ 

1 dispositive de medicién de la carrera del variador de 

/avance (émbolo corto) 
f1 disposité o de modicion de la carrera del variador de 

: avance (a@mbolo largo) 


1 688 130 046 


El ensayo puede realizarse, segun VDT-WPP 161/1 SP — Te 

suplemento, también en los’ bancos de pruebas: 
EFEP5.. con juego de accesorios 
EFEP 25.. con juego de accesorios 


1 687 000 008 
1 687 000 009 


1 688 010 010 
1688720... 
0681 443.014 
1688 901 000 - 
1680 750...” 


1 688 130075" 


sp 


Formula: 


“> de tipo 


EFEP 157. 
EFEP 157. © 
EFEP 182 

EF 6511/9G. 


“EFEP 198.. 


EFEP 495 A * 


EFEP 459. 


_ KDEP 1000 | 


A 
EFEP 491 
EFEP 492 


3) “150 kgf/cm? 


SZ 


g- 200 kgf/em2 
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Pipeline diagram 
Schéma de canalisation 
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; ‘ ? ‘< . . . eres < Pere M4 os, abs twee ee rasa toes a date e 
® = Fuel supply pump e . a  O= Nozzle holders with ‘nozzles © - 
@ = Filter . ‘ 2150 kgflem? (2130 psi) . : o aust 
Zot / sh Pia i 
Gi_-& Simply presi jesurster ; Nozzle holder with nozzle : os 
: * 200 kgf/cm? (2840 psi) 
® = Pressure gauge 0—0.6 kgf/cm? (8.5 psi) (feed pressure) 


{ f i 
0—2.5 kgf/cm? (35.6-.psi) (charge pressure) op coulet EOC Sec ap aniny 


0—16 kgf/cm2(228 psi) (supply pump pressure) * © = Metering glass for overflow quantity" 
. a : ® = Test oil tank o, a 
9 
@ = Pompe d'alimentation 4 " ''@s Pont: -infecte vec injecteuss 150 kgt/em? 
@ = Filtre 5 .  Porte-injecteurvec injecteur 200 “kgffcm? , 
@ = Régulation de pression d’arrivée — ies au départ A pour débit de démarrage ; 
@ = Manométres 0—0,6 kgf/cm? (pression d’arrivée) . 8 © = Jauge pour mesurer le débit de décharge 
0—2,5 kgf/cm? (pression de charge) ‘ @-= Reservoir ¢ huile-d'essai- eae | 
- 0—16 kgf/cm? (pression de pompe d’alimentation) .. eer ae aE 
© = Bomba de alimentacién + , @-= ’ Portainyectorés c con sapeciores $150 kplem? 
°® = Filtro : ae 2 " ~ Portainyector con inyector 200 kp/cm? 
@ = Entrada de la regulacién de presion . _. -enlasalidad para el caudal de arranque 
@ = Mandmetro 0—0,6 kp/em? (presion de entrada) © = Vaso de medicién para. el caudal ‘de rebose | 
0—2,5 kp/em? (presién de carga) @ = Depésito del aceite de ensayo 
0—16 kp/cm? (presién de la bomba de © : 
alimentacién) : d 
‘ Zi 
ay , 
- , a 


; : Coy cae s 


2 TEST CONDITIONS (see pipe-line siagram) 

; Test oil ol 61 v 11 is used for testing at a temperature of 
40+ 5°C (104 + 9°F) and a supply-pump inlet pressure 
of 0. 2 kgf/cm? (2.8 psi) for all speeds. ‘ 


2s ; The overflow is led from the overflow valve into the test” ‘ 
: ; Sgt “oil tank of the test stand using a ‘plastic hose. To measure | 
; “the overflow quantity it can be collected nore. ina 


; meneusing glass. 
_ 


"2.1 The pressure gauge kit EFEP 495 A is required for the 
following measurements: 


i 
i} 
| 
| ; Pressure gauge 0—0.6 kgf/cm? (as psi) — for measuring 
ae ; the feed pressure — (check valve for protection of pres- 
| : “ee is sure gauge incorporated) i is connected to the supply pump 
a“ aoe en inlet. : 
| / wee x Pressure gauge 0-16 kgt/em? (0~-228 psi)—for measuring 
: a - the supply: pump pressure — is connected to the supply . 
2 " * pump’ outlet with a fitting. . 


f oS ‘Pressure gi gauge 0-25 ‘Votiena Parre psi) — — for mea- 
wy foo 3 suring tna charge pressuta (Section 6)" - 


is Ce as 


: a initistly bend the high-pressute lines to noxzle holders: 
: - go that these can be connected without stress. it is 


"the nozzle holders in the sequence A, B, Cc, etc., (ave pipe- 


line diagram). Ei ; es tS ee 


On some pump versions, it is necese set one pease: : 
holder to 200 kgf/cm? (2840 psi) and Yo connect it to 
- ‘outlet A for measuring the start quantity. This measure- 
“ment is specifically stated on inssspbropriate:t test speci- 
fication sheet. | 


23 ‘The timing-piston-travel gauge is scieneeii in n using an : 
oo O-ring and the scale is then set to zero. Fit in accordance. 
o Jo Ta 3 a with direction of pump rotation: 


-with clockwise rotation — viewed from drive ond - —on the 
: left ; & go 

; ‘ ee ee. with counter-clockwise: rotation _ viewed from. drive end 
¢ ; ‘ «i ‘—on the ign ects SEM 


y 


7 : c Note: we, 
A new test specification sheet fo? distributor-type fuel 


* ; injection pumps is used together with these instructions. 
ce The test sequence refers to the appropriate points. 


zs , The check values given separately (in brackets} on these 
test specification shaets require special attention. 
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| TEST SPECIFICATIONS EP 
f 
; , VOT-WPP 001/4B / 


- = 
° . Edition : _ Replacing » 
Distributor-type . : . 
te ag on . : : : i ve 
fuel injection pump | hs | Sheed os coe 
. . a i . ae 
Special notes: Test instructions VDT-WPP 161/.. 8 ‘| | Manufacturer: 
For pre-adjustment see overleaf a a —_ ; 
Nozzle EFEP 182 Test oil O!61v11 “ a : yw ts Be ie 
Nozzle holder, EF 8511/9 Outside Germany Calibration fluid B. ara 4k ’ 
: : Shallt 4 || Engine model: 
: Opening pressure 150 kgf/cm? Testoil ©. °° 404+50°C tote pole eee Sgt” Be 
(2130 psi) _ temperature - (1044 9°F) a 7 “eS : + 
Fuel-injection 6x 2x 840mm Feed pressure 0.2 kgt/em? (2.8 psi) Ne Eg OR ges CPs ‘ es 
tubing : ~ S:. ae a ole on — 
| 7 2 a ee Se 


All test specifications apply srclusively to BOSCH fuel mlestion pump teat stands and Boscu test equipment. 


fe el eet hi ote pos HS a eae es 


Pre-stroke setting mm 5; 


os ‘Volume difference | 


rev/min a emt 


1. CALIBRATION OF PUMP 
1.1 Timing piston travel 

1.2 Supply pump pressure 

1.3 Full-load quantity 

1.4 Low idle , 

1.5 Start ; = 
1.6 Break-away 


as mm... 
“kgflem? tps): 

¢m/1000 
strokes 7 


2. TEST SPECIFICATIONS | -andin pues = (CHECK SPECIFIEATIONS) 


2.1 Timing device tev/min ‘ k ihe BES o : ; 
22 Supply pump rev/min : Kgtlem? : 7 ep 
2.3 Delivery quentities a: Say, See os me 


tad 7 7 ag 2 
‘~ o,f . ad at OR 
“ 7 fe 


Overflow quantity 


seed bia fa 
made cm/10 sec, 


control lever 


Delivery-rate 
control lever 


rev/min. em?/1000. strokes i if 


Max. speed 


Full-load 
stop j 


Full-load 


Idling stop 


S i: 
S} 


ROBERT BOSCH GMBH STUTTGART GERMANY. 


Thie publication must not be teproduced; its contents must not be transferred to other persons without our written permission. All rights reserved. 
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4. TEST PROCEDURE FOR NEW SETTING 


4.1 Clamp pump (overflow valve at top). 

Connect timing-piston-travel gauge and preSsure gauge. 
Connect fue! supply and overflow hose as well as fuel 
delivery tubings with test nozzles rated 150 kgf/cm? 
(2130 psi), possibly one nozzle rated 200 kgf/cm? (2840 psi). 


Open vent screws on nozzle holder and intermediate pump 
housing. Remove delivery tate and speed control levers. 
Allow pump to run at max. 100 rev/min and set feed pres- ” 
sure in accordance with test specification sheet. When . 
bubble-free test oi! flows out, close vent screw on inter- _ 
mediate housing. : ; 


4.2 Presetting of spill-piston shaft and throttle shaft (initial , 
positions). aa : 
Stop plate (seen from pump drive end) 
fitted on right = delivery-rate adjustment on lower shaft 
fitted on left = delivery-rate adjustment on upper shaft 


Set initial position of spill-piston shaft (approx. full-load 
position). oi ‘ 
Turn top surface of spill-piston shaft square-head into 
horizontal position. Where present, the notch or driver 
slot in the spill piston points , 
downwards, if lever fitted on the right 
upwards, _ if lever fitted on the left 


W PP 46413 


Throttle shaft : 

Turn throttle shaft square-head in diection of higher 
break-away speed until delivery starts (approx, low idle). 

tf no delivery occurs, turn square-head of spill- pilon shaft 
through 90° (new initial position). 

Repeat presetting of throttle shaft. 

Clése vent screws on nozzle holders. 


Starting check 

on pumps with mechanical start- -quantity control: - 4 
Turn spill-piston shaft. slowly in direction of less delivery” 
until the start quantity begins to flow suddenly just before’ 
reaching the shut-off position. . : 
Note: The start quantity will only flow if the theories shaft 

1s in the idling position. 

If the start quantity: should fail to ‘flow, turn ‘pill siston ; 
shaft through 180° (new initial position). : 


Turn throttle shaft in direction ‘of higher break- away speed a 
which must reduce delivery or cut out complefely. | : 
Turn spill-piston shatt (horizontal) back (abproximate f fle t 
load position). i : 


WPP 46438 


Starting check 
on pumps with automatic start-quantity control: 
Where present, the notch on the spill-piston shaft or the 2 
driver slot on the spill piston points 
downwards, if lever fitted on the right, 
upwards, _, if lever fitted on the lett. ; 


Select initial position of throttle shaft. : ; 
Run pump at highest speed — test specification sheet 2.3, 
highest value. SimultSneously turn throttle shaft square- 
head in direction of higher break-away speed; delivery 
should not cease due to this speed increase. — 

Turn throttle shaft square-head in direction of idling stop 


until the SsUanny, delivered i$ reduced to approximately | 
half. 


“4 


4.3 Runninii sin (only necessary after epait), “ 

Prior to Btarting the test procedure, the pump should be | 
run in fof approximately 20 minutes. Full-load quantity and 
speed should be in accordance with the appropiate test 
specifications. 


ba 
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4.4 Adjust pump. 

For calibration specifications see test specification sheet, 
Section 1. +L ® 

Set timing piston travel and éupply pump pressure. 

The timing piston travel is influenced by the timing piston 
spring and by the pressure of the supply pump. The spring 
pretoad is measured and set beforehand in accordance | 
with VDT-WJP 161/3 B. It must therefore be corrected with. 
shims or the spring must be renewed. The pressure of 
the supply pamp also influences the-cut-in and cut-out 
«point of the automatic excess starting fuel control. - | 


Increase supply pump pressure on pressure control valve ~ 
by pushing the pressed-in plug inwards (for press-in tool, 
see Fig, 27) or exchange small plungers of varying length 
until either the supply pump pressure or the timing piston 
travel and ultimately both together have the prescribed - 
setting values. % 

Test specification sheet 1.1 and 1,2. 


“ 


Set full-load quantity — test specification sheet 1.3 — on 
spill-piston shaft square-head. (Do not read at 200 kgf/cm? 
(2840 psi} outlet.) Fit torsion spring and washer. ; : 


Seloct delivery-rate control lever: ; 
Control levers with and without center punch. mark differ 
in that the gearing is offset by half a tooth. 
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Fit delivery-rate control lever — angle ¥. e 
The angle y is the deviation of the delivery-rate control 
lever relative to the vertical in the direction of the full- 
load stop. : : 

Fit delivery-rate control lever under snails y in such a 
way that the spill-piston shaft is not rotated while fitting. 

If the lever cannot be fitted in this Position, use the other - 
lever (center punch marking?). 


Ben tae 
rae 
; . 
ro 
Bring full-load stop screw into contact with fitted delivery-. _.: 


rate control lever. Do not rotate spill- -piston shaft while . ; 
doing this! Fit spring washer and nut, and hook in the | 
torsion spring. N 
On pumps without spring-loaded start and soe off stop, 
check whether the shut-off position can pe reached by 
adjusting the delivery-rate control lever. If this is not the 
case, use the other lever (center punch marking?)! rake 
full use of angle tolerance. 


Delivery-rate control lever to full-toad. i a 
Correct full-load quantity on stop screw in ‘accordance — 
with test specification sheet 1.3 (do not read at, outlet ~ 
200 kgf/cm? (2840 psi). %~ > veal 


y < 
° 
x 


Set low idlé — test specification sheet 1.4. 
Turn throttle shaft square-head in direction “of ower 
break-away speed until the low-idle quantity is reached. 
During this adjustment delivery-rate control lever will be 
in contagt with the full-load stop. Fit torsion spring. 


a. 


JS 12 
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Select speed-control lever 

In addition to levers with and without center punch mark 
there are also speed control levers with flanged-on strap. 
On versions of this type, the strap can be adjusted rela- 
tive to the lever by approx. half a tooth. 


Fit speed control lever —-angle q. ; 
The angle q is the deviation of the speed control lever : 
relative to the vertical in the direction ofthe idling stop. 

Fit speed control lever under angle ain such a@ way that 
the throttle shaft is not rotated while dding this. . 

If the lever cannot be fitted in this position, use the other 
lever (center punch mark?) or modity position of strap 
relative to control lever. eee 


Bring idling stop screw into contact with fitted speed _ 
control lever. Do not rotate throttle shaft while doing this 
and then fit spring washer and nut. 


Spring-loaded idling and shut-off stop —'if provided, 
check 10° angle by overcoming spring pressure. 


Low idle — test specification sheet 1.4. . 
Correct quantity on idling stop screw (do not read a 
200 kgf/cm? {2840 psi] outlet). ; bor 

The delivery-rate control lever should be in contact with 
the full load stop, the speed control lever with the idling 
stop which should not be compressed. 


ie. 


Set mechanical start-quantity ‘control — test specification 
sheet 1.5. 

Speed control lever in contact with idling stop. 

Pull delivery-rate control lever in shut-off direction. until 
just before reaching the shut-off position the start quan- 
tity cuts in suddenly. 


Bring spring-loaded start und shut-off stop into contact 
with delivery-rate control lever (do not compress spring). 
If necessary, correct start quantity. — b&& only read at 
200 kgf/cm? (2840 psi) outlet. 

Check shut-off and start shut-off angle of 10? by overs 
coming spring pressure. ° 


Set automatic start-quantity control — test specification 
‘sheet 15. 

The supply-pump pressure influences the Cut-in and cut- 
out point of the automatic start-quantity control. 

If correction should be necessary, it is essential to 
observe the tolerance band of supply pump pressure 
and timing-piston travel. 

The angle @ is the overall deflection of the delivery-rate 
control lever (full-load to shut-off). : 


Kis 


WPP 464(3 


Set break-away — test specification sheet 1.6. 

Turn speed control lever in direction of higher break 
away speed until full delivery starts. 

Turn speed contro! lever in Idling direction until delivery 
quantity is in accordance with test specifications. 

Bring stop screw into contact with control lever. 

Correct delivery quantity on stop screw in accordance 
with test specification sheet. (Do mot read at 200 kgf/cm? 
[2840 psi] outlet.) 

Delivery-rate control lever in full-toad pbsition, speed . 
control lever in contact with maximum speed stop. 


The angle 7 is the overall dellection of the apees control 
lever (idling speed — maximum speed). arid t 


S| 


4.5 Check pune 

Test specifications section 2 — “values not in brackets. — 
Delivery-rate control lever in tull-load position, speed 
control lever jin contact with maximum speed stop. 
Timing- piston travel — test specification sheet 2.1 
Supply pump pressure — test specification sheet 2.2 
Check the above and correct within tolerances. 


I, 


Remove timing- ciclon travel gauge and pressure gauge 
for “supply- pump pressure: , 
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Delivery quantities — test specification sheet 2.3. 

Check values not in brackets and correct if necessary. 
Do not read at 200 kgf/cm? (2840 psi) outlet when mecking 
full-load and partial-load quantities. 

Start quantities — if stated in the test specification sheet 
— should only be read at the 200 kgf/cm? (2840 psi) outlet. 


Check overflow quantity — test specification sheet 2.3. 
If the measured quantities lie outside the test specifica- 
tions, the pump may, for example, have internal leakages 
or the overflow valve, pressure equalizer, etc., may be 
defective. : 


‘ 


ae ane 5. CHECKING 


5.1 Clamp.pump into position — with overflow valve at top. 
Chéck pre-stroke and pointer gelling: ~ see VDT- we ie 
VOT-WEP. ; 
Connect timing-piston-travel gauge and pressure se. 
Connect fuel supply and overflow as well as fuel talgenen 
tubings and test nozzles. 

Open vent screws on nozzle holder and intermediate 
housing. i 
Allow pump to tun with max. 100 rev/min and set / Heed 
pressure to 0.2 kgf/em?. i 
Close vent screws as $00n as Bubbles free test ‘ok ‘flows 
out. : re 


FIs 


WPP 46413 


5.2 Check timing device and supply-pump pressure 
Timing device check specifications — test specification 
sheet 2.1 and : 
supply pump check specifications — test specification 
sheet 2.2, 

only check values in brackets and record. 


5.3 Check davies quantities. - -. «+: Sadist 
Delivery quantity ches specifications - test 1 specification 
sheet 2.3, : ; 


only chetk values in brackets and record. 

After study of recorded values decide whether setting can 
be corrected or whether any repair work including read- 
justment is necessary. 


‘4 


é 


Setting tool for pressure congrol valve (home made). 


dia. S, lenght 6 ~ © : ‘, Ke 
$5, tong. 6 eee ; a2 pe Peete 
$5. long. 6 : : ; 


Sur plats 17 + 
Ancho entre caras 


M1Q0X1 17 mm A/F “S . 
Sur plats 17 27 fe 
Ancho entre caras , 


View X : 
Vue dans fe sens de la fléche. 
Viste segiin X 
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Me : ; 6. INTAKE-MANIFOLD PRESSURE-COMPENSATOR 
& (charge-pressure-responsive full-load stop) : 
Setting ©. 


: — WPP 46413 


, 6 BUTEE DE PLEINE CHARGE TRAVAILLANT SUIVANT | ~ 6. AJUSTAR EL “TOPE DE PLENA CARGA ere. 
LA PRESSION DE LA CHARGE & DIENTE DE LA PRESION DE CARGA (limitadgr de 


(limiteur de fumée) - mums): ? < 


Régler cette butée. 


2 


ue 


Section 


/Basic setting dimension Dieplacement travel at Idling position, ' Fitting range for 
fwth O charge pressure maximum charge pressure part 3; \ driver on delevary- tate 
t control lever 


¢ Cote de réglage de base Couree de réglage Position de rleat , Plage de montage 
; pour pression de charge pour pression de charge pidce 271 ipour l'entraineur du 
culle maximum jlevier des débite 


ae! oo \ 


Cota de ajuste basco Carrera de reguiacién Posicién de ralenti Margen de montaje 
con presidn de carga d con presién de carga (pieze 21) * pera ol arrasicador on la - 
max. Palance del caudal 


C24 


Additional components: to make the basic setting of the 
‘ charge pressure-responsive full-toad stop, use either cort- 
mercially available vernier height gauge or test tools 
for gasoline injection pumps (Fig.'33, 35—37). 


ound. dec tae aie iee Gees eis. 


ee ie 


“@ 


6.1 Mount ‘manifolds pressure compensator housing, ain 
phragm assem components and cam lever. : 


WPP 46413 


. / 
a 


6.2 Conaeet lines ‘and check in accordance with sectigns 
41—4.2. " \ 


Fit support plate EFEP 455/0/1 horizontally. 


y 


Instead of the euactne injection’ pump test tools enume: ° 
rated here, .it is also possible to use a Sommercially ; 
available vernier height gauge. 


\ . aes 
Fit dial indicator EFAW'63 with holder EFEP 414/2 and © 
measuring foot as shown in Fig. 31. 4? 
Bring measuring foot into contact with bearing pivot on 
cam plate, Preload dial indicator” to basic setting dimen- - ~ 
sion with 0 charge pressure (e. g. 11.5 mm). _ : 


% 20 : 


WPP 40413 


'. Reposition measuring assembly, bring foot into contact: 
with adjusting pin. The dial indicator should, show 0, 
correct with screw, Item 12 Fig. 29 and secure with lock : 


% 


\ 


‘ 


Note: the items appearing in: the subsequent text are > 


: shown 7s Sr diatatudusoidateongeethy Bes 


as 


\ S$ \. Ni oe a 
\ Connect compre} 3ed air supply ith: inlet ‘union 


§ FEP 179/2 and inleSunion screw as well’ ‘as O—2.5 kgt/cms 
. ( 35.6 psi) pressure Yauge to diaphragm. housing. 
\ CReck displacement travel under maximum ‘charge pres: 
\ure (e.g. 16 mm). Cee shims, ttem 4. 
t'spring preload (displacemat start and ‘end) by means 
of Kims, Item 3. 


Fit internal delivery-rate control levers: 7 
Insert items 24, 25, 27 with roller and ratchet plate as well 
as spacer and lock washer, hook kengicn Spring into. posi-"., 
tron, : 
Note. fitting « range | ‘tor driver on delivery-rate control lever. 4 
The fitting range is in the direction of *ghut-off relative. : 
to the vertical (e. g. 1Q-—-50"). 


WPP 46113 
, oA 
Correct full-load Sisntties (with tine pressure) accor- 
ding to test specification sheet by means of setting screw, 
|tem 31. Ratchet plate in center position during this adjust- 
ment. . s 


2 


Set low ‘dle on throttle*shalt squareshead. oe 
Fit driver, Item 21, at ane angle to suit idling Position 

_ (e.g. 015"). te me 
- The idling position angle is thd davaven: ‘of the. driver 

\ slo\ towards bottom right relative to the\torizontal, 


83 Fit cover with stop plate: 

Hete, the driver of the outer throttle shatt } ust engage 
in the ‘slot of the, inner driver: andthe d driver of the outey 
Spill- piston shalemnust be in contact: with la Item 24, 


ae \ / 


. WPP 464(3 
Fit external control levers: 

Fit speed control lever (center punch marking?) at angle 
a in ee position and bring into contact with idling 


specification sheet 1.4. 

Set break-away on stop screw in accordance with test 
specification sheet 1.6. 

Bring outer spilt-piston shaft into contact with inner stop 
(of shut-off). — Set maximum charge pressure. : ‘ 
Fit delivery-rate control lever (center punch marking?) at »° 
angle’. 
Set exter stop screw to 1 mm dssiange relative’ to 
delivery-raté control lever with torsion spring unhooked. 
Hook torsion spring into position, : 

Adjust start and shut-off stop, see Fig, 29. - 


z 


17, FINAL OPERATIONS ores 


i aoe pump: Secure daar alee: holder. when. re- 
per. oy 


‘valve holder does not slacken (danot exceed 1 5 kum 


asing fuel-injection tubings to ensure that the delisery- 


(ughtening torque). 


Sealing: All screw plugs raul be sealed with Sealine 
lacquer. Stop screws on: stop plate should be either 
sealed with lacquer or with wire and Jead seals whenever 
service work is carried out. 
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Kenntnis genommen: ” GBearbeiter : , Inhabe Meister : : Mechaniker ~ 


Noted by: ¢ n eiiect specialist Owner |. Supervisor | ~Mechoni¢ 
*  ¢ ge Oe 


Measuring device for 0 460. .-EP/VA.. Cc. gta, ee -VoT- aMP 160/1002 8 
Distributér-type fuel iniection pump Bee ae “Edition oe 1974 


ets Sy . ae. ” Traraletion ‘of German 
To: AV/S ‘a: Ae oo ae edition ee, 2. 1974. 
For functional reasons the timo device piston hos been. modified. An. Gntcinedicte ge fe 
between the fuel injection pump and the measuring device is necessary so that the measuring — 
device 'l 688 130 121 (formerly KDEP 1025) can continue tobe used. for measuring the timing: 
device travel. This intermediate flange can be manufactured locally aecording to Fig. 1 or. 
ordered from your local cepresenianive) The Part ‘Number will be announced | in As Information”: 
2.screws M 6 x 35 mm (2 910 vik “207) are required for fastening. “Also” the Geel ting. 

- ¥ 460 206 007 is’needed for. sealing between the measuring device and the intermediate Flange. 
In future the measuring device | 688 130.121 will be delivered complete with, intermediate 
flange. ae sss a 

° : - fy e * 2 i 

“In case of inquiry, please contact your authorized représentotive. 
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DISTRIBUTOR-TYPE FUEL-INJECTION PUMP 


Vie O.ab0 se - we 4s! voT=1-460/123 En 
P feos ts : fp. 312.1979 


Change in gasket for ee | 


83 in the Service Parts ise) instead of the ee aaekets used 
previously, : 


Oo” 


For all divteiputer- ype Gueimanneceien ‘pumps. ‘type VA, eek 
bronze gaskets, the tightening torque. aE the delivery- Valve botden. 
is increased from 35 ... 4S Nm to 45... 55 Nm, | : 


Bronze gaskets. can secreted during rena i pe aussie | ; 
pumps -having an older. FD, ee 4 m Pe : 


It is to ‘be eae: oe jaskets of the same. ‘material are to. be ne ge 
used on the samp hydraulic head. The delivery- valve holders must. be. 


térghtened with. Ave appropriate torque.. ae ae 
Zé. 


t 


\ | | & a are oka oe 
° ? Fis . 2 i 


“ The copper ne will continue tobe fitted. on “aigtributor pumps os 
type VA.. up to. and including the B-version,. and the tightening - CONS, 
torque of 35 ... 46 Nm will .be retained for .the every: eel on EY 
holder. 22 scr ae, 


Geschattapere: ch KA Kundeha: enst Kiz-Ausnstung 
% by Robert Bosch GmbH, O7 Stuttgart 1, Poettach SO. Prinied in the Federal Republic of Germany. 
wmonme en Republlave Federale d Allamagne par Robert Bosch GmbH 


Only for use within the Bosch organization. Not to be communitated to any thd dary. 
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EP/VA,.C.. 04603.. 
List of service parts for 


ee / 
automatic excess-fuel starting device 
é f 


a 


! 


Designation - Pump model 


Sealing plug: 


9 


“All models 


otted s 


pring 
Din : 


All models: / 
EP/VA 3...193 : 
 EP/VA 4,..136, 136-1, 
136-2, 144, 164, 175, 
176, 1 fe 
EPANVA 6: 2.124, 124=3, 
124-4, 124¢5, 181, 
18l-1,. 181-2, 181-3, 
181-4, 182, 185, 
185-1, 185-2, 201 


— EP/VA 21.156, 162 
EP/VA J. ..134-2, 
134-3, /134-4, 143, 
152, 172 
EP/VA 4,..138, 118-1 
118-2, 118-3, 118-4 
141, /14-1, 141-5, 
141-8, 145-1, 165, 
170; 173, 175, 183,. 
¥86, 186-1, 197, 197- 
EP/VA 6...119, 119-1 
151, 151-1, 151-2, . | 

160, 160-1, 166, 
168, 168-1, 169, 
| 178-1, 186-1. |. 


Helical spring 


r 


_# 


i 
VDT-1-460/118 En. 


Part number’ 


025-0,005 © 
031- 


015, 
016 


“9 | 


1 463 218 
Coe 7 


en 


1: 464 626018: 


1464 626019 


g 


5] 6.1980 


° : : - % ' 

hat reich KH Kundengienat. Kiz-Ausmstung ; 
ty Gobet Bosen GmbH. 0-7 Stutigan 1. Postfagh SO Printed in the Federal Reoublic ot Germany 
Imprime en Regublique Federale d.Allemagne par foben Bosch GmbH i 


or 


Pa pyr une 
1 464 626 021 z Ui 
1 464 626 022 


“spon, 0? 


, 402, 403 
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THROTTLE-CONTROLLED STARTING FUEL DELIVERY = “ ypT=1-460/124 En 
Distyibutor-type fuel-injection pump = | es A 
EP/VA.. C.. 0 460 3.. PP, oe Meet oe eS 

aS ’ . 


. 
a 


Functional description: ae : ~ =< Sots ee . 
n pumps with normal. automatic starting fuel delivery the fuel of the control | 
circuit is pumped directly to the pump interior (6) via the starting valve (5). 


34 5 6 


ooh 
OE es 
fea he 
ae i 

4 i re : ~ - 

1 = ,Distributor-pump plunger 5 = Starting valve : eet 3 Lae 

2 = Non-return valve % t 6 = Pump interior ee eas I ios, 

3 = Starting spring 7 = Control throttle. se ae : 
4 = Suction side of supply pump °8 = Control collar ; 


Geschattspererch KH Kundendenst Kiz-Ausrustung 
: © Dy Roden Bosch Grou 0-7 Stuttgant 1 Bosttach SO Pnnied in the Federal Republic of Germany 
, Imenme en Recubl:que Federale 6 Allemagne par Robert Boscn GmoH 


In the case of pumps: with thro ttle-controlled starting fuel delivery the 
fuel flows via an additional bore (10) via the control throttle (7) to 
the starting vaiveand to the pump interior. | 


. 


i/ 


Zs 
7 tas ; 
ZA: 


A 


S 
Ma 


8 a 
Distributor-pump plunger 
Non-return valve. | | 
Starting spring 
Suction ‘ave : 
Starting valve’: 7 
Pump interior | | os High-pressure circuit inlet 
Control throttle. | -. port’ me 


2° 8 = Control>collar ~ 
Control circuit atoes 
Additional bore -.- 0-202, 00. wus 
“Inlet bore. to starting plunger... 
“Spill port to control circuit’ 


Tn en | 


1h. 
aes 


| 
! 
I 
if 
{ 
[*. 


i 
eo 


L- GLO/124 


With the control throttle (7) in the maximum-speed position, this bore (10) of 

the control circuit is additionally connected to the inlet port to the distribu- 
tor-pump plunger (1) via a transverse groove in the control throttle (7). The 

fuel of the control circuit (9) can thus flow back into the pump interior via 

the control throttle (7) and the distributor-pump plunger (1). 

The starting fuel delivery is shut off (transition from starting to full load) 

as usual by the pump interior pressure. et ee 


In the idle position, the connection of the additional bore (10) in the contro} 
Circuit to the distributor-pump plunger (1) is interrupted: ae con 


There is thus no starting fuel delivery. 


ond, ry 


Note on testing: ea eo ee coe ee 
When testing the Starting fuet+delivery,,the speed-control lever must be up 
against the maximum-speed stop... re ae iis ge ae A ane 


2m 


S 


Please direct questions and comments concerning ; 
the contents to our authorized representative 
in your country. 
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1. Tools and tightening torques 
Too! with 7 Part Number Type Use, Remarks 
N . Fearn “Part Marking - ; : 


a 


Universal clamping ; a ae oe 
bracket KDEP 2963 a Oe Forclampingpump me 
Flange 1 685 720 062 EFEP 157/B..; during disassembly and assembly. a 
Assembling sleeve KDEP 2936 Sees _.-” FOF protecting the O-ring while fitting on the 
; _. governor-cantrol piston shaft. : ¢ 
Assembling sleeve KDFP 2937 . » For protecting the O-ring while fitting on the 
as __ throttle shaft. er i 
Extractor hook KDEP 2938 : . For removing the seals Under the delivery val 
i "in the hydraulichead. voc 
Assembling sleeve - KDEP 2939 S AEboyt For protecting the radial seal during installation -. 
/ : of the drive shaft. ie “, ae é . 
Spacer sleeve _ KDEP 2935 _ For adjusting the timing piston spring initial tension. 
Measuring device KDEP 2931 " "For setting prestroke “es oh gos Ree 
with Extension KDEP 2931/1: -' ForM 12x 7 threads eS ees Pe 
Be a ‘(piston dia. 8, 9 and-10 mm/0.315, 0.354 and, 
_ 0.3947 in). Ge epe dee a! CAS 
Extension KDEP 2931/2,  ForM 14.5% 2 threads. pee ue 
: » (piston dia, 11. and 12 mm/0.433 and 0.472 in). 


ves 


4 


Lapping mandrel KDEP 1020 
Puller KDEP 1021 eS ees tae e, 
Testing device KDEP 1022 - “ie . For repairing the hydraulic head. 
Measuring device KDEP 1023 , a oe eee 
Spring tester KDEP 1024 aa ce a nea 
Lapping paste 5 837 010 105 Ft26v14.. °° 50 9 (1°3/4 oz) tin 

at 150 os $009 (1.1 Ib). tin” 
Lapping paste - §837011105 = Ft,26v 16 ~ 50 g (1 3/4 0z) tin 


> 150 : 6009 (1.1 lb) tin 


Tightening torques in kgfim (Ibf.ft) > 


. Overflow valveM 20x17 9. 4-6. 
‘Inlet union screwM12x1.5 2-25 — 
Slotted cheese-head screw M6 0.5 - 0.6 
. Countersunk flatbolt. . = -°0.5- 0.9 © 
"Hex. nut M6. eee 0.5 - 0.6 
Slotted cheese-head screw M6 1.1- 1:3 
Delivery valve holder , fat hy? 
- M14 x15. ee 4.0-4.5 
8a ScrewplugM 12x} =e : 
.. for piston dia. 8,9,10mm =; 4-6 
8b Screw plug M 14.6 x 2 ae 
for piston dia.11 and 12mm 6-7 
' Bc Hexagonal screw M 6 104-05 
Q*Hex.nutMI2x1>.- | 4.4-1.8 
JO Hex.nutM6 ~ = s  05- 0.7 
11 Sldtted cheese-head screw, or. - 
tl if a Hex. screw,M6 —«0.5- 06.” 
iwi 6, 12 Slotted cheese-head screw, or ° 
=| Hex. screw, M6 _. - 0.2-0.3 
(for securing timing pointer), =. se 
13. Countersunk flatboltM5 | 0.4-0.55_ 
: - (vane-type pump) ; : 
+ 14 -Hex.‘nut M 12 
15 Threaded insert M 12 x 1.5 
(fuel inlet) 
16 Pressure regulating valve 
M14x1 


We recommend that ai initial inspection be carried out 
On the test bench before disassembly of the distributor- 
type fuel injection pump. 


Such a procedure will aid in determining the extent of 
repairs that must be undertaken, for example, whether 
repairs are necessary to the hydraulic head. 


2. Disassembly 


Remove coupling. 
Clamp the’‘pump with the clamping bracket and appro- 
priate flange to the clamping support ! ! 


Dismantle the delivery rate control ee (governor- 
control piston operation for delivery rate control) and 
speed control lever (throttle operation for speed con- 
trol), j 

Remove washer from under paver. rate control lever, ° 
and torsion springs. _ 


” 


Remove stop pie. 


; &. 
nd bushing. To do this place the 
threaded end of the Shaft on the workbench and press 
down on the bushing. | 


Note: 4 
Do not lose the wash een the bushing and shaft. 
ne < 


Remove O-rings from|shaft pnd bushing. 


Take out shaft and bushing of speed control device, and 
throttle with accompanying spacer ring. 

Attention: = 

The throttle and spacer ring have been matched to the 
hydraulic head during production. The throttle, there- 
fore; must only be installed along with its accompanying 
ring. Do not lose the Saas ring. : ‘ 

Throttié fitting for EPIVA. -H..C.. differs £2 Sais to 
pump model. 


” 


¥ 


\ 
1, Jaw fitting: such as ‘the throttle fitting on 


EP/VA..H..B.. ve 
. 


Mat 


2. Pin fitting: such as the governor-contro! piston fitting ~ 


3. Coltar fitting: first introduced on some 

models of distributor-type pumps EP/VA..H..C... 
Therefore, only the latter fitting method will be dis- 
cussed in these instructions. 


? 
4 


For collar fitting, separate the throttle from the bushing” mS 


and shaft. 
Place the threaded end of the shaft on the bench and 
disassemble shaft and bushing by pressing down on the 
bushing. 
A 

~ Note: , : 
Do not lose the washer between the bushing and shaft. « 
Remove O-rings from shaft and bushing. 


, 


Remove delivery valve holders, springs, washers and 
fillers as well as delivery valves. PRe hydraulic head ports 
are lettered A, 8, etc. Lay out delivery valve holders, 
springs, valves, etc. according to these letters so that 
they can be reinstalled in the same ports. . 
Remove the ‘seal rings under the delivery valves with the 
extractor hook. *< 

os 


WISP ACI 


t 
Unscrew the central screw plug. Remove the seal ring. 


of 


Clamp the pump vertically so that the rollers do not fall 
out. 


Unscrew the hydraulic head fastening screws and pull it 
upwards and off by hand. Remove the small seal ning : 
between hydraulic head and pump housing. 

Remove the plunger from the hydraulic head. Do not 
lose the washer under the plunger base and the washers . 
under the spring seat. . 


Take out the cam plate. 


ae Tc en negra Remove the side cover, take out the seal ring and - 
az “ unscrew the timing pointer. -- . 


~ 
ee 
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Remove the covers on both sides of the timing device. 
Remove the seal rings and spring. 


«7 
Take out the overflow valve. 
Remove O-ring. : 


Lift the clip with a screwdriver. 


Grip and remove the clip with pliers. 


Take out the locking-pin. 


emove the cross-type disc. 


. WYP AGdYy 
Push the connecting pin for the timing device and cam 
roller ring towards the center of the pump. 


at 


Bee DD a PT ee I 


Push out the timing piston and stider. 


Pull the cam roller ring and connecting pin.up and out. 


Note: 


Do not tilt the cam roller ring during removal. Do not 
interchange rollers. -. ‘ : 


, 


Push the connecting pin out of the cam roller ring. Place 
a protective cap over the carn roller ring to prevent the 
rollers from falling out (if necessary, manufacture 
according to drawing 1, page 30). : 


Remove the vane-type fuel supply pump together with 
the support ring and drive shaft. — 


: “  & 
To do this, unscrew both fastening screws. 


s 


We recommend the use of an auxiliary tool (manu- 
facture according to drawing 2, page 30) for the follow- 
ing step. ; \ , 


Grasping the drive shaft, tilt the pump housing down- 
wards, Juke de 

Whilst constantly tapping lightly with rubber hammer 
pull drive shaft, together with the fuel pump and 
support ring Out trough the bottom of the housing. 


Do not tilt the support ring or eccentric race. 
Spe fe 


: 
ia 
{ 
\ 


Remove the retainer. 


anufacture according to drawing 3, page 31) over the 


Der the eccentric race and place the assembly cup 


¢ 


pump impeller and vanes. 


Invert the drive shaft. 
tmpeller and vanes ewTieng Wis asse 


Pull the assembly cup, Woodruf key, supgprt ring and 
washer down and off of the shaft. __ 


Remove the pressure regulating valve. 
Remove O-rings. (Fig. 24} 


3. Testing the component parts 


Clean each individual part. 
Replace worn or damaged components. In doing so 
please note that the following parts are to be treated as 


one unit and must be replaced together: hydraulic head 


with plunger; governor-control piston and throttle; . 
pump housing with timing piston; cam roller ring with 
rollers and washers; pump impeller with vanes and eccen- 
tric race. : 


New seals must be fitted after every repair. 


Prior to assembly, dip all components (including seal and 
O-rings) in test oil, 


Carry out pump assembly and all work on the hydraulic 


head (subsequently described) in clean surroundings and — 


ona clean workbench. 
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4. Repairing the hydraulic head 


A leaking non-retum valve (ball valve) usuatly causes 
irregular, idle and/or excessive idle speed of the engine. 
The prescribed idle speed is not adjustable. - 


If, on initial inspection, the fuel delivery at idle j is incor- / 
rect (excessive) then it is to be expecied that the non- 
return valve is leaking. aA 
A hydraulic head with leaking non-retum valve is 7. 
repaired in the following way: a 

Drill a 3.2 mm/0.126 in dia. hole approx. 5.5 mm/0.22 in. 
deep into the plug and tap an M 4 thread. (Fig. 7 


| 


Using a puller remove the plug from the hydraulic head. . 
(KOEP 1021, total length 37 mm/1.46 in, can be used if 
the puller support is shortened by 6 mm/0.24 in). Place 
the puller support on the hydraulic head, ‘push the screw .- 
through the hole in the support, thread it into the plug _ 
and tighten slightly (only thread M 4!). Whilst holding 
the screw securely to prevent it turning, pull out the 
plug by tightening the nut. 


Remove spring, spring seat and ball,.(Fig. 26) 


Wash and blow out the hydraulic head. 


Inspect the valve seat with an illuminating magnifier. 
Light re-working of the valve seat can be carried out by - 
re-lapping. Badly damaged valve seats cannot be re- 
worked and the hydraulic head must be replaced. 


va 


Clamp drill in clamping support. Lower the work table 
of the clamping support or remove it. Tighten the 
lapping mandrel in the drill and smear the lapping cone 
with rough lapping paste (Ft 26 v 16). Oil the lapping 
mandrel shaft. 


Attention: There is to be no lapping paste on the lapping . 
mandrel shaft. 

“ Switch on the drill and lap the valve seat by lightly 
applying intermittent pressure against the lapping man- 
dre) while at the same time rotating the hydraulic head 
back and fOrth (see Fig. 27). 

Clean the lapping paste fro: 6 hydraulic head and 
blow it out. Re-lap with fine lapping paste (Ft 26 v 14). 
Visually inspect the vaive seat with an illuminating 
magnifier. 

If necessary, re-lap again. (Fig. 27) 


Wie 46114 


Test the valve seat for seating. To do this, insert the : 
testing device in the valve hole in the hydraulic head and Circuit plan for seat test 
clamp it by turning the knurled screw clockwise. : 
Connect compressed air to the testing device through a 

pressure regulator. . 
Set the pressure to 2 kgf/cm? (28.5 Ib/in2) and sub- 
merge the hydraulic head in the oil bath. a 


No air bubbles should appear from the non-return valve 
port in the plunger bore. 
If necessacy, re-lap again. (Fig. 28) 


1 = water separator 

2 = pressure regulator 

3 = pressure gauge 

4 = hydraulic head with testing device 

5 = oil bath oil 647 v 11 
Replacement valve; determining fitting dimensiogs, and. — 
installation. 7 oes 


dimension X 


mia. 0.15 mm/ 
0.006 in 


~ 


1 = plug 

2 = valve spring 
3 = spring seat 
4 = valve ball 


Replacement valve; determining fitting dimensions, and 
installation, . 


Clamp the hydraulic head in such a way that the valve 
bore is vertical. 


Place the ball on the valve seat and determine the dimen- 

sion “L’’ (measuring points: hydraulic head outer dia. 
meter to valve ball) with dial indicator and measuring,“ 
stand. ; : e a 


a” 
+ 


A measuring foot must be used with the dial indicator; it 
must-have a flat contact face which must touch the 
highest point of the ball. (Figs. 29 and 30) 


’ 


Clamp the qneasuring device with spring tester and dial 7 
-. indicator in a vise and determine dimension “L1”. 
SLI" = "Lv" + “Ls” (where ‘Lv = length of pre- ‘loaded . 
spring and ‘‘Ls"’ = length of plug from pring, shoulder to -. 

end face), see Fig. 29. 


Place the bent measuring foot of the dial indicator up 
against the spring tester measuring sleeve; pre-load the 
indicator 10 mm/0.4 in and clamp it. 


Set the spring tester (unloaded) to ‘’0’’. Slide the valve 
spring (without valve seat) on to the plug and insert it 
between the spring tester measuring sleeve and the ad- 
justing pin.of the measuring device (plug against adjust- 
ing pin). 


Press the spring against the spring tester measuring sleeve 
by turning the adjusting pin until the prescribed spring 
pre-load Pv = 0.41 kg (0.902 pounds) is shown on the 
spring tester. Tighten the lock nut of the adjusting pin, 

v 


Now place the dial indicator measuring foot up against 

the measuring sleeve of the spring tester and set the 

indicator.to 0". Remove valve spring and plug from the 

measuring device. In doing so, however, do not change 

the setting.of the adjusting pin.” 

Place a try square against the adjusting pin.and with the 

dial indicator measure the distance to the try square. 

Note dial indicator reading and list it a3 “L1. Dimen- 

sion “X= "LE" — “LI where “X"" is the press-in 

depth, see Fig. 29. 

Wash and blow out hydrayHe head. 

Lay the ball on the valve seat. 

Insert ‘the plug together with spring and spring seat and 

pr n the plug to the depth determined, (dimension 

oe: using an appropriate mandrel (manufacture 
according to drawing 4, page 31). 

« Measure the press-in depth. (measuring points: hydraulic 
head outer diameter to threaded plug upper face) using 
dial indicator and measuring stand. 


Re-working of the KDEP 1020 lapping mandrel. 


The lapping mandrel cone and shaft must be flawless. 


Lapping mandrels with wom shafts should be ienoed: . 


of, 


Lapping mandrels with worn or scored cones can be 
re-worked by using a nozzle reconditioning tool kit in 
combination with a drill and clamping support in the: 
following manner: 


Clamp the drill in the support. 


Clamp the 5 mm/0.2 in dia., 20 mm/0.79 in ‘tong, guide 
bushing from the nozzle reconditioning too! kit in the 
support (with stop). 


Attention: 


Use only the support with stop, the support without 
stop has a different angle of inclination at the bevelled 
surfaces. 5s s 


Clamp the lapping mandrel in the drill. 


Place the support on the clamping support work table 
and adjust the height of the work table so that the 
lapping mandrel can be inserted into the guide bushing 
in the support. , 


Ciamp the work table securely in this position. 

Remove the lapping mandrel and then reclamp it in the 
drill using the appropriate rubber coupling from the 
Nozzle reconditioning tool kit. 


Coat the lapping mandrel shaft with oi! and insert it in 


the support guide bushing. | 


Switch on the drill and holding the toopkit oilstone on 
the bevelled surface of the support, re-work the cone of 
the lapping mandrel. While doing so keep the oilstone 
generously oiled. . 


After re-working, the lapping mandrel cone must be 
smooth and free of scores. . 


For care and maintenance of the oilstone refer to the 
manufacturer's instructions supplied with the tool kit. 
(Fig, 33) 


‘gl 


ea) 
i 1 


rg! on 8 , 


Re-grinding sha dimegsionsl limits of the lapping man- 


Grel., < 
; . 
After repeated re-grinding of the cone, the shaft dia. 
must be reduced to 4.5 min/0.177 in. (Fig. 34) 


* \ 


' 


‘ 
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max, dimension atrer reine sheft ae . 
f 
; / \ 


for ed 8 mm, the dia. should not be ag pe 


min. dimension before reducing shaft dia. 


Ali dimensions matric. 
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5. Assembly 


| Drive shaft and fuel supply pump 


' Assemble the drive shaft and supply pump in the follow. 
ing order: drive shaft, washer, support ring (smooth side | ‘ 
howard the impeller), Woodruf key and impeller with 

vanes. Secure with retainer. . Mies 
if : Le Bers 
The bevel tumed in the impeller must be on the retainer es : 
side. 


— 


The: {wo holes lying Opposite one another in the eccen- e 
tric race are Idcated at different distances from the inner 
bore.iWhen fitting the eccentric race, the hole furthest 

from the i inner bore is to be noted (see arrow). If the 

direction of rotation of the pump is given as “R” (clock-| 

wise) the hole must be on the right as one looks at the > - 
threaded end of the drive shaft. With direction of rota: - 
tion “L" {counterclockwise} the hole-in question must | 
be on the left. cae 


The third hole i is always on top whether clockwise or 
counterclockwise direction of rotation. 


a 


Secure the pump housing with flange and bracket i inthe |. 
clamping support and swivel it downwards... , 
In order to protect the radial seal fit the assembling 

sleeve on the drive shaft. {(nsert the drive shaft with 
delivery pump into the pump hdusing, taking care that 
the support ring or eccentric, race are nottilted. 

To do this, the auxiliary tool (manufactured according pee 
to drawing 2, page oy is used. : 


wee 


Swivel the pump housirig 180° upwards. While doing so 
hold the drive shaft secure. 


Before screwing in the fastening screws ensure that all 

three holes in the support ring are aligned with those of 

the eccentric race and that the center hole points 
upwards toward the timing control. 


Screw in both fastening screws. 


a : WS? 46414 
Cam roller in 4 ‘ 


roller heights must be checked a 
between roller heights is not to 
0.02 mm/0.0008 in. 


in. The Birsence 
ceed .. \ 


When assembling the railers, make sure that therthrust 
washers are located _on the outside of the rollers, The: Ny 


the outer ring. t 


Insert the connecting pin:: 
Lo s 


* . an 
Fitting position: locking, pin hole vertical. Flat surface - 
on top and towards the cam roller ring center (see 
Fig. 38). 


i) 
wv 


Install roller cam ring. Connecting pin in the direction of 
timing device. 


Position of drive shaft: 
Drive members perpendicular to connecting pin (see 
Fig 39). - x ~ & 


a on ad 


Timing device 
o 


Piston fitting position: 


In the opposite end of the piston to where the spring fits 
is a hole, Around the outside of the piston are four 
holes, the smallest of which must point upwards in the 
direction of the overflow valve. 


~ Piston installation instructions: 


For direction of rotation “R" (clockwise) 
spring on left.” 
For direction of rotation “iL” (counterclockwise) fe 
spring on right.* . 


« 


¢ 
*looking at threaded end of drive shaft 
@ 


+ 


- Insert timing piston and stider in the housing. * 


Push the cam roller ring connecting pin outwards into _ 
the hole in the slider, In doing this, it is recommended: * 

that a guide pin be made’and used to center the slider | 
hole over the connecting pin. 


0a: 


~~ 
© a 
a, 
- : 
t 
. 3 
‘a; ad . . tr 
Fit the cross typeddisc, f ; 
™ \ 
i ie See 


Secure the connecting pin with the locking pin.’ 


, 
. 
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Fit the clip over the connecting pin. and locking pin. 
(Fig. 44) - 


Cheek ease of movement of cam roller ring and timing 
device by pushing the timing piston back and forth. 


Fit the cover on the side opposite to where the spring 
will be installed. Oo not forget the seal. . 


The machined side of the cover is the sealing surtace. 


The timing piston travel is determined by the piston 
length. 


a, 


Install the overflow valve. 


Put the timing device spring in place, put on the seal ring 
and the cover, with washers (washer thickness = dimen- 
sion IV in Test Specifications Sheet). a ; 


\ 


\ 


\ 


Put seal ring 
Put on the cover. ; . oo 
Machined side of the cover is the sealing surface, 


Insert the 

e e. \ 
Fitting position: ane pin: aligned with Woodruffkey—-" ole 
groove on the drive sheft_ = 


postion he washer on the cam plate so that it will fit\” 
into the plunger base recess. The washer: must remain 
dry, it is N&t- 1Q be stuck with gene or bi similar means. 


Place the piace on the cam plate in such a way that 
the cam plate\d aby pin. fits into the pager base notch, 


(Do not install he epring seat, spring spat washers; Nor 
spring yet.) 


oe an "= 


Fit-¢he large seal ring on the hydraulic head. Lay the 

small seal ring over the starting quenuiy relief hole in 

the housing (arrow). , 
Without tipping it or damaging the seal rings, insert the 

_ ydraulic head slowly and ae over the plunder and 
into the housing. ty : 


Do Te RE aoe 


ey: 


The relief bores in the ReUsiRG Sad hyarsulic head must 
caincide with one another. ; 


? 


To align the hydraulic head correctly with the pump. . 
Housing it is recommended that the four fastening screws 
be tightened first. Then loosen each screw one half-turn. 
and, using the auxiliary tool (manufactured according to 
drawing 5, page 31), atign the hydraulic head. To do this 
slide the O-ring over the bushing of the delivery rate 
controt device. Slide the bushing over the tool and insert 
them both in the governor-control piston panes in the’ 
housing. (Fig. AL 


ett oe Sete OEE OC Sah tata! 


, 


Position of the ea mn se ‘port see Section 
"Setting the governor-control piston’spring”. 
j 


In this way / the tool is properly. quided, 

Push the tool in the direction of ahe hydraulic head. By 

moving the hydraulic head lightly back and forth, it can 
- be determined whether or not the. front face of the tool 

is making contact across the whole of the face. 

ee, : Vi 
If this is the case, the pump housing holes are aligned 
with the holes in the hydraulic heady 


Tighten the fastening screws. 


. Fit the O-ring on the shaft of the delivery rate control 
device. 
(Use assembling sleeve. ) 
De got forget the washer. 


The shaft of the delivery rate control device w at tere to 
that of the speed control device in that the former has a 
‘larger bore. 


ae 


‘ 


Setting the governor-control piston spring: 
Insert the control piston carefully without tilting. 


Normal fitting position: (timing device above) 


With control lever fitted on the right (looking at: 
threaded end of drive shaft), control piston below, 
throttle above. 


’ 


With control lever fitted on the left (looking at threaded 
<end of drive shaft), governor-control piston above, / 
‘throttle below. Push the control piston up against the - 
mechanical stop. 
- Measure from is seating surface of the stop plate on the 
pump, , housing to the seating surface of ne spring on the 
control piston (dimension a). 


a 
‘ 


A 


Measure the depth of the recess in the housing for the 
control device bushing (dimension b). : 


55 Dimension b substracted from dimension a = dimension c. 


Measure the distance inside the delivery rate control 
device shaft, from the end face to where the governor- 
control piston seats (dimension d). There is ‘to be no disc 
in the shaft. Hae 56) 


. 


cA < 
a. ° 


Insert the shaft, with washer, into the bushing. 


Measure the distance from the end face of the shaft to 
the bushing shoulder (dimension é). (Fig.57), -° 


Dimension e subtracted from dimension d = dimension f. 


Dimension c plus dimension f = dimension g. 
Dimension V (see Test-Specifications Sheet) subtracted ; 
from dimension g = thickness OF discto-be-inserted in 
the shaft. : a 

¢ 
Example: 


Dimension a : " 27.2-mm 
— Dimension b a — 2.5mm 
= Dimensionc . = 24.7 mm 


~ Dimension d : . igi 9-2 mm 
— _Dimensione 7 +: — 18.7 mm 


= Dimension f = 0.5mm 


Dimension c ary 24.7 mm at 
+ Dimension f + 05mm _ 
= Dimension g oe “= 25.2mm, 


Dimensiong |. a * 25.2 mm" 


— Dimension V (Test Specifications Sheet) — 24.2mm 


= Disc thickness : = tOmm 
- es 2 ri 


Fit the O-rings on the shaft (with assembling sleeve) and 
on the bushing of the speed control device. 


_ For collar fitting, assemble the speed contro! device in 
the following order: ~ . 


Bushing on shaft (with washer in between), collar, | 
spring, throttle with spacer. (Fig. 58)_ 


mene day 14 cn epee ann Stet al ee ee 


57 itenacscansie 
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I 
With collar fitting, a collar with internal splines provides 
the connection between shaft and throttle. 
The spring is installed to take up excess play. 4k 
Note: If the throttle helix climbs: to the right the spring. 
must be counterclockwise-wound, and vice versa. 


Place the collar on the shaft splines when assembling 
(only possible in one position due to “lost tooth”). 
Stick one end of the spring in the small hole of the shaft, 
the other in the small hole in the throttle. Tension the 
spring by turning the throttle in the direction in which 

the spring is wound until i is possible to push the . 

throttle into the collar. 

The splines on the collar, shaft and throttle must be dv. 
and free of grease when making the connection. —— ; 
Carefully insert the complete assembly. (Fig. 59) 


re 


Rotate the governor- -control piston so that the notch | 
points away from the throttle port (in direction of 


arrow). 
Fa) 


The notch on the shaft af the speed control Gavice must .. 
point in the same direction. , 


‘ ~ 


N [ x, Pe eS 
Fit the O-ring over thelbushing of the delivery rate con- - 
trol devices ‘7 , 
Slide the shaft into the bushing. ; ; 
Place the Yisc {thickness determnimed on previous pagel. int 
the shaft and push the gcvemnorcontee| piston spring fee 
into the shaft and up againsp.the disc. °° 
Fit the compléte delivery rate control device'i in the 
housing so that the drive pin of the shaft engages. the’ 


| 
notch in the: acacia piston.” 


2 


t 


Press the delivery atc control device and the: speed c con- 7 
trol device against ' the hydraulic head and fit the tee 
plate. 


, 
fn. 
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2 


Install seal rings and delivery valves. Screw in delivery 
valve holders, with springs, and washers and fillers if 
necessary. 


ny 


Attention: 


{tis imperative that the delivery valve holders are tight: ” 
ened with exactly the torques specified on page 3. 


~ 


Attach the measuring device for setting pre-stroke and 
one of the two extensions (thread M 12x 1 or & 
M 14.5 x 2). (Fig. 63) ‘ 


‘ 


Fit pressure regulating valve (complete with O-rings}. 


., Fitting position: ‘ ; 
On the left when looking at threaded end of drive shaft. © 
my 


6. Setting the pre-stroke 


Remove the pump from the clamping support and 

. Mount it in the clamping bracket of the injection pump 
‘test bench, Connect the drive coupling. 

Clamp the pump on the,test bench i in such & way that 


the coupling i is stressed... 


"T6 do: this, fit the pump drive coupling into the back- 


ag _ lash-free drive coupling of the test bench. Loosen 
Be clamping bracket fastening screw and pull bracket 


(together with pump) away from drive coupling, hold 

bracketin this position and tighten fastening screw. 
Connect the test oil supply hose. - 

Fit the dial indicator the pre-stroke measuring device 1 


and with the plunger at BOC, slide the dial indicator i 
along its rod until the small hand reads 4 mm/0.158 in. 


> 


Switch on the test bench, Set test oil eich pressure to 
0.2 bar/2.8 tb/in2, The governor-control piston is not to.’ 
be in the “stop” position. ; 
Turn the plunger to BOC and set the large hand ‘of the - 
dial indicator to “0” (test-oil flows out tnpee: the 
mpesuring device overflow Pipe). Be at ; 
Turn the drive shaft in the direction of rotation of the 
pump until no more test oil comes out of the overflow. 
pipe (start of pump delivery). . 


Read-off the dial indicator. (Fig. 64) . 
Turn the drive shaft slowly in the opposite direction. 
After max. 0.02 mm/0.0008 in tess stroke, test oil. 
should once again start to drip. Repeat pre- ‘stroke’ meas- . 
urement, 


“ 
Compare the value read-off from the dial indicator \; a 
. the pre-stroke specified in the appropriate ae Specifi- ~p 
cations Sheet (VDT-WPP..). ; 


Compensate for deviations from specification by placing 
appropriate washers under the plunger base. To do this,’ 
remove the pump from the test bench and secure itin 
the clamping support, remove governor-control piston — 
and throttle, take off hydraulic head and reinstall after 
fitting correct washer. : 


| 
If the pre-stroke is excessive, fit a thicker washer if it is. - 
inadequate, fit a thinner washer, : 


If one has to choose between two different washer oO : 
nesses, the thicker washer should be chosen. Carry out 
check measurement when finished. (Fig. 65) 


we 


Measure the cam plate lobe-height (stroke): 


When taking the measurements necessary for the fitting 
of the plunger return spring the height of the lobe on the 
cam plate is important. It is measured at this oppor- 
tunity by rotating the drive shaft so that the plunger 
travels from BOC to TOC. This length of travel of th 
plunger corresponds to the lobe Pelght and can be read © 
on the dial indfcator. . aa 


~ When measuring the pre-stroke of distributor-type  - 
pumps for two and three-cylinder engines, please note 
that the cam plates from pumps from four-cylinder 


respectively six-cylinder engines are used. Therefore only 


every second upward stroke is actually a delivery stroke. 


This is confirmed during prestroke. measurement on 


pumps for two or three-cylinder engines by the fact that — 


the plunger travels from BDC to TOC without the flow 
of test oil from the overflow pipe being interrupted. 
Pre-stroke can be measured during the next upward | 
stroke. f 

; a] 
Set the timing pointer according to the data in the Test. 
Specifications Sheet. Attach the cover. Do not forget the 
seal ring. 
Remove the pump from the test bench and secure it in 
the clamping support. 


Remove the pre-stroke measuring device, screw in the 
central plug and tighten it with ihe prescribed seraue 
Use a new seal ring. 


Remove thé hydraulic head. 


a 
Plunger return spring fitting: . _ 2 ye 


Place the spacer sleeve (instead of the plunger return — 
spring) and.spring seat with washers on the hydraulic 
head and insert the plunger (with the appropriate 
washer, as determined whilst setting the pre-stroke,_an 
the plunger base) into the pire head. (Fig. 66) 


Measure from the plunger base washer to the seating 
surtace of the hydraulic head as b). (Fig 67) 
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Set the cam plate to BDC. 


Measure from the seating surface of the oumnp housing 10° 
the center of the cam plate (seating sur ice of the 
plunger base washer). (Distance) (Fig. G8) 


ae 


Compare distance h to distance i. 


General case: 


_. Compensate for difference between distance aye ‘and “ue 
by fitting appropriate washer (s) between plunger base 
and spring seat. ~ 


However, note: : aie 


On cam plates with 2.5 mm/@.098 in lobe height, the : 
length of the return spring, when fitted, is the same as 
that of the spacer sleeve. ae applies to the general case = 
above. Shp ogi oy 


For smailer lobe heights (e.g. 2.2 mm/0.087 in} dis: > 
tance h must be larger than distance i by exactly the. 
difference between the lobe height and 2. 5 mm/0. 098 i ins, 
(e.g. 0.3 men/0.012 in). es ae 


For larger lobe heights (e. g. 2.8 mm/0. ir in) distance h - 
must be less than distance i by exactly. the difference 
between the lobe height and 2.5 mm/O 098 i in 

(e.g. Soa ehe sn? : res 

Place the washers, as ‘Asteimihad during plunger return 
spring fitting, on to the plunger. Fit the washer with the he 
‘lubricating grooves last so as to ba next to the spring . 

seat. Put the spring seat on the washers i and the retum 

spring on the seat. He 
With the appropriate washer (as determined during. 
setting of the pre-stroke) between plunger base and cam. ..,""" 
plate, fit the complete assembly on to the cam \ plate ir in 

such a way that the cam plate drive pin fits into oe 

plunger base notch. (Fig. 69). 


Make sure that the large hydraulic head seal ring is not 
damaged and that the small seal nng has been placed in 
the housing (arrow). 


Without Ganing itor damaging the seal rings, insert the 
hydraulic head slowly and catefully over the plunger and 
into the housing. (Fig. 70) 


To align the hydraulic head correctly with the pump 
housing tighten the four fastening screws first (fit the 
bracket for the Bowden remote control cable, if in- 
cluded). Then loosen each screw one half-turn and insert 
the auxitiary too! (manufactured ‘according to drawing, 
page 31 and with bushing of delivery rate control device 
fitted) into the governor- “control piston port. Press the 
tool against the hydraulic head and move the latter 
lightly back and forth. When it is felt that the front face 
of the tool is flat up against tthe énd of the control 
piston port in the hydraulic head, the fastening screws 
are to be tightened. (Fig. 71) At . 


r 


! 


Carefully install’ the throttle and the complete dieed 
control device, 

Carefully install the governor-control piston. 

Rotate the control piston so that the notch points away 
from the throttle port. 


_ Fit the complete delivery rate control device so that the: 
drive pin engages in the notch in the control piston. 


or 


Push the delivery rate control device and the speed con- - 
trol device against the hydraulic nace and fit the stop 
plate. (Fig. 72) 


a 


In the case of a throttle with collar fitting check that the 
play-compensating spring is still engaged. 


To do this fit the torsion springs and the washer under 
the delivery rate control lever. (Fig. 73) 


ANE ; 
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Attach the delivery control lever (shorter than the speed 
control lever) and speed control lever and secure Hep 
with lock washer and nut. . 

Move the speed control lever lightly back and forth and 
check to see that the throttle can be rotated without, 
play. 

!f backlash is perceivable (in the splines of the shaft, the 
bushing and the throttle) this indicates that the play-« 
compensating spring has jumped out its seat. 

Remove the speed control device, disassemble, re-engage 
play-compensating spring, reassemble and install again. 
Engage torsion spring. (Fig. 74) : 
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Drawing 1 : : 
_»Material: Hardwood or plastic 23 ioe 

All measurements metric. ic = gig 
ca. = approx. , 


Material: Hardwood or plastic 
_ All measurements metric. ¢ = dia. 
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Orawing3 
Material: Hardwood or plastic 
All measurements metric. ¢ = dia. 


Drawing 4 | * 
Material: Steel,” 
. Alt measurerfients metric. 9 dia. 


” 
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Drawing 5 
Material: Steel 
All measurements metric. ¢ = dia. 


___ REPAIR INSTRUCTIONS 
-VDT-WUP 161/4 B  Suppl.1 
ee 


ee tne | 
~ Fuel Injection Pump | 
EPVA..H..C.. 


This supplerient contains new ‘developments which, 
apply to the indicated sections of instructions : 
VOT-WJP 161/4 B when repal ring distributor- mee fuel 
injection pumps EP/VA.. H.C eka 


_ _ a) Sieve ring 
b) Pre-stroke: 


“oA x) Electrica stiutoffs _ 
\e e) Correction Shea 


Stack EO... 


a) Sieve ring 
Disassembly 

Between Figs. 7 and 8 x 
Text before ‘Take out the cam plate”. ; 
On pumps with sieve rings, remove the sieve ring and the 


spring washer. 


“Take out the cam plate’. 


Assembly 
Between Figs. 48 and 49 


Text before “Position the washer on the cam plate so 
. . . . 2 aw 
that it will fit into the plunger base recess”. 


Fit the spring washer on the lug in the housing ‘and then 
the sieve ring on the spring washer. 


Note installation position: 


Fit the spring washer so that the sieve ring rests on the. | 
inner part of. the spring washer and the hole side of the 
sieve ring is visible from the outside. ” 


Fit the sieve ring so that the sieve holes are not covered 
by the spring washer tongues. 


o | aes ; 
The sieve ring and spring washer are held in place by the ae 
hydraulic head, when fitted, pressing hes sieve ring . 
against the spring washer. 


Blow out the vent hole (arrow). _ 


“Position the washer...” 
‘ : 
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b) ‘’Pre-stroke 0” 
Between Figs. 50 and 51 
Text before “To align the hydraulic head correctly...” 


On pumps with “pre-stroke 0" (according to Test 
« Specification Sheet), fix the hydrautic head to the pump 
housing with afl four screws. 


Mount-the dial indicator 1 687 233 012 — EFAW 63 in 
the measuring device KDEP 1032. 

Using a marking-off table or similar device, pre- “toad the 
dial indicator 30 mm and set the gage at 0. 


Fig. 4 

A number is stamped or engraved on the hydraulic head 
top or on the control lever side. The figure shows both 
possibilities. The number 345 means 23.45 mm (speci- 
fied value). If the number 335 for example, is stamped 
on the hydraulic head, the specified value js 23.35 mm. 


Thus, the value given on the hydraulic head is without 
~ the initial number 2 and the decimal point. .*, 


Set the pump plunger at BDC (bottom dead center). 


Introduce the dial indicator feeler pin into the tapped 
hole of the central screw plug. Place the measuring 
device KDEP 1032 flat on the sealing surface for the 
central screw plug and measure to the plunger lope . 


When doing so, note that the measurement.is subtracted 
from 30 mm. Therefore, the value cannot be read. 
directly from the gage. 

Example: 

If the dial indicator shows a reading of 6. 5 mm, the 
actual measured value is 23.5 mm. 


The value shown in the example in Fig, 4 is 23.45 mm. . 


Compare the indicated vatue (actual value) with the 
specified value given on the hydraulic head. Any 
difference between the.actual value and the specified 
value should be corrected by placing appropriate washers 
in the plunger base. 


If the actual value is larger than the specified value, a 
thicker washer must be used; if it is smaller, a thinner 
washer should be fitted. 


Measure the cam lift (stroke). (Important for the opera- 
tion “Plunger return spring fitting’ described in 
VOT-WJP 161/4 B, p. 27). ok? “2 


For this purpose, screw measuring eves KDEP 2940 
with dial indicator 687 233 011 — EFAW 7 for thread 
M 12x 1 and central screw plug for thread M 14.5 x 2 
into the hydraulic head. 

Screw device KDEP 1026 with dial indicator 

1 687 233 011 — EFAW 7 into screw plug (M 14.5 x 2). 


Measure and record cam lift. 


Adjust the timing pointer according to Test Specifica- 
tion Sheet. ee 

In pumps with “pre-stroke 0”, the hydraulic preenene 
measurement (p. 25, 26) is ‘not carried Out. 


\ 
Lea 


c) Removal of a tilted eccentric race 
Between Figs. 21 and 22. 


Text before “Remove the retainer’’. 


, 
+, ~ 


C6 
If the eccentric race still tilts, it must be removed. For 
this purpose, slip a device (manufacture according to 
_ drawing 1, p. 8) under the eccentric race. 


Centrally align:the device {stud head in the notch of the 
extractor part.) ~ 


. 7 & 
The self-manufactured auxiliary toot (drawing 2, p. 30 i 
VOT-WJP 161/4 B — note addition to drawing 2, p. 8 — 
thread M 10, 50 mm deep). should be screwed onto the — 
stud of the device. If necessary, hold#he stud with a 
screwdriver through the drive shaft’hole in the housing. 
The eccentric race is now held between the E extvactor 
and the auxiliary tool. - 

’ By pushing and pulling on the auxiliary tool grip, the - 
tilted eccentric race is loosened and can ad removed 
together with the tools. 


Note: 
This, operation may cause shavings, which must, on all 
accounts, be removed. 


d) Electrical shut-offs 


- Pumps with electrical shut-offs are special models which 
will be included in the annex to VOT-WJP 161/4 B. \ 


The electromagnet on pumps with electrical shut-offs is 
fastened to the side opposite the control lever with- 

4 screws. : 

Note: 

In the magnet is a pin which is not fixed in place. Do not 
lose this pin. : 


A spring presses against the throttle. . 
This spring must be installed with a given initial tension, 


The spring is set in a similar way to the spill piston 
spring (VOT-WJP 161/4 B, p. 22 and 23). 


u 


Push the throttle into the hydraulic head until it fits - 
against the surface. Measpre the distance from the stop 
plate on the pump housing to the spring seat of the 
throttle (dimension k). # 


Measure the depth of the cylindrical countersink for the 
control device bushing (dimension I). 


Dimension | subtracted from dimension k equals 
dimension m. : 
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Fit the shaft of the speed control device with. washer 
into the bushing. Measure the distance from the end face 
of the shaft to bushing shoulder (dimension n). : 


Dimension n subtracted from dimension mequals ~ 
dimension o. } 


poe 


Fig. 11 
Measur€ the distance from the end face of the shaft to 
the spring seat in the shaft with a slide caliper rule . 
(dimension p). There should be no washer in the shaft. 


Note:. ! 


A center ts located in the shaft hole. Do not measuré 


into the center. a , 
i bs 


Dimension p plus dimension o equals dimension q.- 
2 ‘ 


gc a 3 
Dimension VI {see Test Sheet} subtracted from 
dimension q indicates the thickness of the washers to be 


used, ; : 
Example: : i it 
" Dirtension k 4 : OS ais 23.0 mm 
— Dimension! Acie ah e - 2.5mm 
= Dimensionm vhs = 20.5:mm 
Dimension m ae et - 20.5 mm 
— Dimensionn —- = 169mm 
= Dimensiono > i =- 3.6mm 
Dimension o- ey ys iad - 3.6 mm 
+ Dimensionp ~*~ *% + 96mm 
= Dimension q ; re - -= 13.2 mm 
Dimension q ae Pay, ~. 13.2 mm 
— Dimension VI (see Test. Sheet) - 12.4mm 


Washer thickness. “= 08mm 


All ather operations in repairing pumps with electrical 
shut-offs are the same as described in. VOT-WJP 161 /4B. 


Test instructions 


The electromagnet must be switched on white testing 


“+ pumps with electrical shut-offs, i.e. the voltage indicated 


in the Test Sheet must be ye ePplnes: c 


Testing the magnet = 
re ° 


The magnet must pull-in at the cut-in voltage indicated 
in the Test Sheet. 


e) Correction” | 

The torsion spring for the speed control device shown in 
the figures in instructions VDT-WJP 161/4 B was < 
inadvertently shown in the wrong location. 


The spring must be engaged as shown in Figs. 12 and 13 
of this supplement. 


Please take note of this correction. 


i 
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Extractor 


! Drawing 1 
Material: Steel 


Drawing 2 ; 
Material: Hardwood or aluminum 


Ca. = approx. 
Qo = dia. 
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VDT-WJP 161/4B Suppl. 2 
ee Edd 


Distributor-type Fuel Injection Pump > 
0460... 


EPA, .H..C.. 


This supplement contains new developments which 

apply. to indicated sections of Repair Instructions «| 

_VOT-WJP 161/4 B and which are to be taken, into ; 

account when repairing distributor: “type fue! inaction i 
: “pump EP/VA. “HC... f ” 


ma ‘Repair of the automatic excess s fuel starting device i in 
distributor-type fuel Inecron aie without 
electrical shutoff, 9 eee, 


% 
; oe xe 2" Removing and: fitting the retainer on the drive shaft. 


mo) 


re) 


1. Repair of the Automatic Excess 
Fuel Starting Device 


The following information should be inserted in 
Section 4 ("Repairing the Hydraulic Head”) of Repair 
Instructions WJP 161/4 B following the description of 
repair of a hydraulic head with a leaky non-return valve. 


Disassembly of Parts 


Insert the puller, KDEP 1027 without spring pin, far 
enough into the clamping sleeve in the hydraulic heaak 
(Fig. 1) 


Insert the spring pin. ; v : 


Withdraw the clamping sleeve by turning the hand wheel | 
and applying counter-pressure to the holding pin. 
Remove Nie stasting piston and spring by tapping the - 
hydraulic head against apiece of wood. - 

Using a punch (diameter about'4 mm), drive the plug 

out from the clamping sleeve side. 

A stuck starting piston should also be driven out, 
together with the spring and the plug, from the clamping 
sleeve side. (Fig. 2) 


Repair , of 


’ 


Check the starting piston and bare in the hydraujic head 


{i.e., the starting piston contact surface) for wear. If 
necessary, repolish the bore using tallow so that the 
starting piston can move smoothly. 
Wash and blow out the hydraulic head. 

_ No repair is possible i¥ the starting piston or the bore is 
badly worn. 


‘ 
hs ’ 


Measure the diameter of the plug which ie been’ 
" removed. 


See VDT-BMP 161/41 for selection of the plug size. . 
The replacement plug must always be one size larger 


than the actual dimension of the plug which has been 
removed. 


” 


. anc ae) : 2 ‘ _ : 
In the following assembly procedure, and in order to | 
measure and set the gap dimension, use the pressing and, 
_ Measuring lita KOEP 103%, (Fig. 3) 


aa 
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Adjusting screw 
Clamping screw 

Swivel arm 

Measuring adapter 
Pressing tool 

Reflector bracket with reflector 
Bracket for dial indicator 
Hollow screw 

Hollow screw 

Thrust screw 

Thrust piece 
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WP 4419 NL 2 


Assembly . Be 
# = : 

Using the pressing tool (included with the Pressing and 
measuring device, KDEP 1037), tap the plug in as far as 
the pressing tool will go (to a depth of 2.9 + 0.1 mm). 
When doing this, be sure that the pressing tool is not 
tilted to any one side. (Fig. 4} 


Soak the starting piston in test oil. From below, insert . 
the spring and the starting piston into the bore in the 
hydraulic head and press the starting piston lightly 
against the plug with a suitable pin. When this is done, 
the spring will rest securely in its mounting in the plug 
and in the starting piston (Fig. 5) 


e 


Beil nt - 

so ; ‘ 
With the clamping sleeve side towards the thfust piece, 
fasten the hydraulic head to the Bisex and BME APMED: 


device KDEP 1037. ta 6): 


ra 


Depending on the threads in the hydraulic nase the , 
reflector bracket to either the hollow screw with thread 
M 12x 1 of the holoow screw with thread M 14.5 x 2 
(both screws are accessories included with device 

KDEP 1037). 

Screw the hollow screw and reflector bracket into the i 
threaded hole in the central screw plug in the hydraulic Eis: 34 
head,’and tighten 11 hand-tight. (Fig. 7)! 5 we 


Place the clamping sleeve on the thrustpiece and press it 
in place using the thrust screw. (Fig. 8)! 
er 


i 


| 

| 

+7) 

‘iad 
I : 

Screw'the measuring adapter (included With the pressing 


and measuring device, KDEP 1037) into the feeler pin of 
dial indicator 1 687 233 012 — wed 93. : 


Carefully insert the feeler pin and me asuring adapter 
into the thrust screw of device KDEP 1037. Fasten the 
dial indicator to the bracket. The me ca adapter 
must sense the position of the apt piston. (Fig. 9) 
P ue 
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Swing the adjusting screw on the swivel arm so that the 
screw lines up with the dial indicator ae pin. (Fig. \10) 
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af 
Tighten the asnpiag screw at the pivot poi of the 
swivel arm. (Fig. 11) 


& 
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Measuring snd Ajusting the Gap Dimension 

(= 0.2 + 0.01 mm; possible deviations are listed in the 

Prufblatt (Test Specifications Sheet) as 

dimension VII). 

The gap dimension specifies the size of the gap (x) 

between the wall of the bore and the starting piston 

helix. (Fig. 12) 

X gap dimension to be 5a Reflected image of 
adjusted Starting piston | 

1 Reflector 6 Annular groove in 

2 Hydraulic head starting piston 

2a Reflected image of 6a Retlected image of 
annular groove in annular groéve in 
hydraulic head starting piston 

3 Bore for starting piston 7 Clamping sleéve 

4 Plug : 8 Bore {a) 

5 Starting piston 8a Reflected image of 

bore (a) 


Align the reflector (see arrow) by turning the hex. - 
socket head cap screw on the reflector bracket so that 
the bore in the annular groove in the hydraulic head is 
well illuminated with the illuminated magnifying glass, 
0 681 469 002 — EFAW 25 B, and can be easily viewed. 
(Fig. 13) 


By turning the adjusting screw: inward (transmitting the 
- force through the dial indicator feeler pin and the 

measuring adapter), press the starting piston against the 

spring until the annular groove in the starting piston is 


seen, using the reflector and the illuminated magnifying . 


glass, to be positioned in the bore in the hydraulic head. 
The annular groove stands out visibly against the 
polished surface of the piston. (Fig. 14) 


Continue to turn the adjusting screw slowly:inward until 


the annular groove can no longer be seen, that is, until 
the starting piston helix just covers the bore (see arrow). 
tn order to recognize this position of the startin piston 
accurately, illuminate the left wall of the bore. 
Correct the position of the reflector if necessary. Set the. 
dial indicator to zero. In order to check this setting, turn 
the adjusting screw back and repeat the zero-point 

~ adjustment procedure as described above. (Fig. 15) 


Rp 


AR) 


WSP 4614. NL 
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‘Press the clamping sleeve inward until it touches the > 


\ 


Without changing the zero-point setting of the dial -- 
indicator, back the adjusting screw off about 0.4 mm 


(= gap dimension + approx. 0.2 mm). 


starting piston (recognizable by the deflection of the © 
\indicatot nesdie). (Fig. 18) : ; 4 


Press the clamping sleeve farther inward until the reading - 
on the dial corresponds to the prescribed gap dimension. ° 


Important: 
When reading the dial, the thrust screw: must not es 
under any load, i.e., it must be turned back. (Fig. We a 


\ 


Swing the adjusting screw with the swivel arm. away’ 
from the end of the dial indicator feeler pin, detach the 
indicator, turn the thrust screw all the way back, remove 
the reflector bracket from the hydraulic head, and 
remove the hydraulic head. from the pressing and: 
measuring | device, KDEP 1037. \- 


ee 
Check the operation of the automatic excess fuel 

Starting device which has just been repaired by 

subjecting it to the normal tests prescribed for | 

distributor: type fuel injection’ pumBs., 


Pw 
2. Removing and Fitting the Retainer 
on the Drive Shaft 


Removal 2 - : 3 : wi 


These instructions should be inserted between Figs,’ 21 
and 22 in VOT-WJP 161/4 B, i.e. before the text ee 
Starts‘ Lempye the eccentric race.” 

4 . 
Clamp the drive shaft in the vise with the drive members 
(use protective jaws). 
Slide protective sheet (manufacture focally according to 
Sketch No. 1) between the fuel supply pump impeller 
and the retainer,” 
Spread the retainer With pliers and force the end ofa 
screwdriver between the retainer and the Grive shaft. 
It 1s useful to grind the tips of the pliers so that they 
match the ends of the retainer. (Fig. 18) 


Press the retainer off the Grive shaft ‘using the 
screwdriver, 


Importan: note: 
In order to avotd the danger of an accident, the retainer 
should be allowed to jump off the drive shaft only 


against a rag that ts held as close to it as possible. 
(Fig. 19) 


Fitting 


These instructions should be inserted between Figs. 35 
and 36 in VOT-WJP 161/4 B, i.e., before the text which 
starts “The two holes lying opposite one another...". 


Use the tools manufactured locally akepeding to Sketch 
No. 2, when fitting. . 


Press the retainer over the cone onto the sleeve.. (Fig. 20) 


| 
| 


Siide the sleeve with the retainer onto the drive shaft. 
(Fig. 21) i 


Using a screwdriver “press the retainer off the sleeve and 
let it juMp into the notch reghe drive shaft. (Fig. 22) 


WIP Kay 
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Special tool : o 
: co ee? ot 
“ss : ie 
i gee see 3 
~} 2 . 2 e 
: ‘a : : ae 7) 
Protective sheet . = 
. Sketch No.1 : : 
Material: Al : : aC 
1 mm thick | ca fs 
! ry eee 
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Assembly tools ee a te 
4 Sketch No. 2 : 5 
Materiat: 9°S 20. 
, Casehardened 
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ae { 
He 
a) 
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ca. = approx. Se oS ie 
@ = dia, v 
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_DiStributor-type Fuel Injection Pump : 
Pompe distributrice d'injection | | 
Bomba de inyeccin, distribuidora | av 


“oo 0460... EPIVA. +H. Cy 
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1. Test Equipment and Tools. 


Test equipment 
Tool 


Flange 
Flange 


. Test nozzle 
Nozzle holder 
with test nozzle 
” 
Fuel injection tubing 
(6x 2x 840) 
Testing device 


‘ 


+ Measuring device 


Contents 


aime 


Part Number 


1685 720 062 
1.685 720 087 


0681 443 014. 


1688901000 * 


1680 750.. 


1688 130075° 


KDEP 1025. 


1. Test Equipment and Tools 


i 


2. Test Conditions “Fa cag 


- KOEP 1027 


i} 3. Test Procedure for Readjustment 


4. Checking | 


5. Auxiliary Toots 


- 


Indice 
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Pagina © 


3 “A. Aparatosde ensayo y herramigntas : 
7a 2. Condiciones de ensayo 


ay 


Ja | 3. Proceso de ensayo para el. acts 


Wa-| 4. Comprobacion 


18 - 5. Herramientas auxiliares 


‘Type . 


Designation - 


EFEP 157/8 


" EReP 157/139 


EFEP 182" 


EF 8511/9G: . | 
fe <3 : 


" EFEP 198:. 


EFEP 495A 


" Sommaire 
fe Page 


. 


7a 


one unit adjusted to 200 katiem’ 


: Vérification: Pa ous 
. _Outiltagé auxiliaire- 


‘Application - 
-Remarks 


“Mounting of pump, 


50 mm (2 in) register - ae 
46 mm (1 13/16 in) register. 7 


adjusted: to >150 Kat/eorn?; 42130 psi, 


é 


(2840 psi). * a if 


See offer sheet 2 
“VOTAHF 295, Sheeg3 (4. 69). [ 
For medfuring the Spay pressure. oy 

and supply pump pressure (pressure 
gauge set with Utuings) 


For measuring ‘the ee es 


', characteristics, with fitting for ° 


‘measurement of supply pump. pressure. ae 


“For auiting out the clamping bushings 
“| of the pressure controtvalve: | 


Lay an 


1, Appareiiagect outitlage a essai : i 
: Conditiohgg’ essai, Loe is ‘ 
: Processus d’essai en cas de nétveau réglage. 


ory 


oe 
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BOSCH a .. TEST SPECIFICATIONS Ep 
. 7 VOT-WPP 901/48 - a 

Distributor-type ro . Soe 7 ‘ Replacing 4 ; 

fuel injection pump 


ipa 


Special notes: Test instructions VOT-WPP 161/ 
ee 8 For pre-adjustment see overleaf .e 

Nozzle EFEP 182 Testo! = ON GT INT 
Nozzle holder EF 8511/9 Outside Germany Shell Calibration fluid B 

; . ce US a. oe j 
Opening pressure 150 kgf/cm? . Testoil’- > = | 0 + BPS os 

¢ (2130 psi) temperature : (104 + 9° F) | 
Fuel-injection 6 x 2x840 mm Feed pressure 0.2 kgf/cm? (2.8 psi) 
tubing st : AT ee “ 
: re 


All test specications apply exclusively to BOSCH fuel injection pump test stands and BOSCH fost equipment. . 
: ; ¢ ‘ . : 


® . f . F 
"| Volume-difference 


rev/min Me an 


1. CALIBRATION OF PUMP 


Pre-stroke setting mm , by : | , 
\ 


1.1 Timing piston travel “ YF omm 

. 1.2 Supply pump pressure. TAR So ashe aa ee (psi), 

1.3 Full-load quantity : ; a oe ; om/1000 

1,4° Low idle * pile, * Ry Se, bee eS 

1.5 Start = Poa ee 

1.6 Break-away a ge le ve - at \" 7 

2. TEST SPECIFICATIONS and in brackets '= (CHECK SPECIFICATIONS) 
2.1 Timing device - revimin © = mm | ee eee bit EVA iheg 


22 Supply pump rev/min ~ kgf/cm? : Fe, : pS Ses 


2.3 Delivery quantities 
| : Re 3 ee ; A sath: oo Pe ron a is cee 
E e 


Tevimin ; ; . ‘ cm7/1000 strokes 


. Overflow quantity’ 


Speed... \| Delivery-rate ; 
. omsd sec - 


- controllever | control fever 


‘Max. speed Full-load, 
stop ; 


‘Ga 
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1 = Fuel supply pump 
2 > Filter 


3 = Supply pressure vaguister aten 


4 = Pressure gauge 0-0. 6 kgt/em’ (0-8. 5 psi) upsiy sea) 
0—2.5kgf/cm? (0—35.6 psi) (charge pressure) 
0-16 kgf/cm? (0 ~ 228 psi) . 
(supply pump pressure). 
5 = Nozzle holder with nozzles 150 kgt/em? (2130 psi) 
Nozzle hotder with nozzle 200 kgf/crn? (2840 psi) 
at outlet A for start quantity 
6 © Graduate for the overflow quantity 
7 2 Test oil tank 


“Ee = Eprouvettes graduée Scania le débit de abchoree 
/ 7= Reseroiide tinge iy a wa: 


_ 4 = Manémétro 0 + 0,6 kgf /em? (presion de sorréeial: 


WPP 46414 


1 = Pompe d'slimentation aes ae TAPS nee pat Re 

2=Filtre -'* eee ee a 

_3 © Régulateur de pression d ‘arrives - ji ero ee 

~4m= Manometres 0 — 0,6 kgf/cm? ipreadan.aviessh ee a 
ENS Be 2,5 kgt/em? (pression de charge). ° Sa er 

. O- 16 kgt/cm? Ipression Srellerentorion) ‘ ; 
5 = Porte-injecteur svec injecteurs 150 kgf/cm? ~ ; 
*. Porte-injecteur avec injectéur 200 kgt/em? 
au départ A pour rape de démarrage 


ye si gh dae 
T= Bomba dé qimentacion oe 
2=Filtro- | | ah cae 3 Ss 25 = 
3 = Regulacién dete presion de entrada | 


Ae 2.5 ‘kgtfem? {presion de carga) | 
0 — 16 kgf/em? ‘(presion de labom 


as0-de medicién det caudal one : 


j= Recipients do aceite la ee oe 


Las 
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2. Test Conditions 
(see Pipeline Disgon! . 


Test oil 01 61 v rr) is used for testing at- a temperature of 
40 + 5°C (104+ 9° F)_ and a supply pressure of 
0.2 kgf/cm? (2.B psi) at all speeds. 

Outside Germany ae Calibration Fluid B’ or C’’ can. 
be used. 7 

The overflow quantity at the overflow valve is, reumed*: 
to the test oil. ‘tank of the test stand through plastic « 
tubing. The oil can be collected here in a ue for - 
measurement of the quantity of overflow. — 

2. 1 Test equipment EFEP 495 A: ; 

is required for the following measurements; =, 


Pressure gauge 0-0.6 kgf/cm? (0-85 psi) for measuring - > 

" the-supply pressure (built-in check valve for the protec: . 
tion of the pressure gauge) is connected to the supply a 
inlet (supply pump inlet). 


Pressure gauge 0-16 kgf/cm? (0-228 psi) for measuring 
the supply pump pressure is connected to the measuring 
device for measurement of the timing device character: : 
IStics, ; 
2.2 Bend the fuel injection lines to the nozzle holders to 
_permit stress-free connections. It is advisable to identify 
“the lines with the letters stamped on the distributor head i 
and to connect them to the nozzle holders in the se- * 
quence A, B, C, etc. (see pipeline diagram). : 
In some pump, versions it is necessary to set one nozzle 
to 200 kgf/cm? (2840 psi), in order to measure 1 the start. - 
quantity, and to connect it to -outtet A. “This measure- 
, ment is specified on the appropriate test SpeOen 


3. Test Procedure for 
Readjustment | 


Mount pump (overflow valve at top) 


Mount complete pump on mounting bracket on the test: 
bench so that the coupling is under a tensile stress, i.e. - 
mount pump on mounting bracket, loosen fastening bolt 
of mounting bracket; attach drive coupling of the pump 
with play- freé coupling of the test bench. Pull mounting ~ 
bracket with attached pump against drive. At the same 
time, tighten fastening bolt. Z Fig. 1 
Connect’test oil supply® and overflow tubing, fuel ifjec- 
tion tubing with nozzle holders .(150 kgt/€m . 
(2130 psi); if need be, one nozzle at 200 kgt/ém? 
{2840 psi]) and pressure gauges. Mount measuring device 
for measurement of timing device characteristics ofpo- . 
site the spring side of the timing device. 7 

+ 
*Test oil inlet is always at the same point independent 
of the direction of rotation (on the R.H. side when 
viewed from drive end). - : 
Remove delivery-rate control and speed control levers. 
Adjust supply pressure. Operate pump at about 
100 rev/min and vent at the test nozzle holders. Fig. 2 


las blew abcd 
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Operate pump at the highest speed given in the test 
specification sheet (Sect. 2.3). Fuel delivery must not be 
interrupted when speed is increased. Rotate throttle. if 
this happens. 


Turn throttle in the ditection of idling stop until the . 


delivery becomes noticeably smailer. 


Breaking-in = 


Adjust pump 


SEARS : yd 
See test specifications, Sect. 1, for.calibration values. . — 
Set timing piston travel according to 1. vats = 


pump pressure according to 1.2. 


“At the specified speed, the timing piston travel and the- 


supply pump pressure must be within the given toleran-. 
ces. Setting is made on the pressure control, valve. 
me ‘ n ‘ates 


a 
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The use of the auxiliary tool (Sketch 1 on p. 13) some- 
times will facilitate the following work sequence. We 
recommend fabrication of this tool. 


Initial position of spill piston and throttle 


The initial position of the spill piston is indicated when 
the notch points away from the throttle (see illustra- 
tion). 7 
The initial position of the throttle must be détermined 
by turning it with the pump running (approximately - 
idling speed) and with. correctly positioned spill piston 
(notch pointing away from the throttle) until the correct | 
quantity is delivered. , 
(If the throttle is rotated-by 1/2 tum = 180° from this 
position, no delivery occurs). : , 


a i /- 
/ ; Pix 


The possible installation Ry ee in Figs. 7 - 
and 8 for the Spill piston and souls and the stops are 
normal. ag 8 os 
If the spill piston and aoe oe ‘the stops. ;ahould be . 
Mounted elsewhere, the fytt-load position of the spill 
“piston and the idling position of the throttle must be ; 
" determined... ae 
The’ full-load position/ot the sill piston is $ opposite tie 
‘stop position. - - 
The idling position of ‘the throttle is opposite the maxi- 
mum rt sto eos 


. lever i nétallation, right (viewed trorg drive side) 


a ts irection of idling speed stop. |. 
2, £ direction of maximum speed stop | 
-.3.5 throttle-(speed) 

Per = = full load stop direction ; 

5= = spill piston (delivery rate). 


is “stop. direction: 


iver Witla (ewe from drive side) 


1= full- -load stop direction . 
. 2= stop direction ape te 
» 3 = spill piston (delivery rate) 
--4= direction of maximum Speed s08 
‘5 = throttle (speed) 
. 6 =direction of.idli 


WP AGdI4 
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' 
By depressing the plug in the pressure control valve, the 


, supply pump pressure is increased and the timing device 


characteristics are advanced. The mandrel shown in 
Sketch 2 on p. 13 can be used. - Fig. 9 


\ 


After ‘pulling out the clamping bushing with the puller, 
the plug can be pushed back; in this way, the pressure 


can bé“detreased and the timing piston travel can be 


reduced. co 


tt 


at - 


The following work step. is necessary: 

Dismount pressure control valve (= one unit). Pull out 
clamping bushing with puller, dismount piston and 
spring, and push plug outwards. Reinstall spring and 
piston, press in clamping bushing until flush. Reinstall 
pressure control valve. : - Fig. 10 and 11 


Setting the full load quantity it 


Operate pump at the speed specified in ‘Sect. 1.3 of he 
test specifications and set the full-load quantity by rota- 
ting the spill piston to the specified value. 

Rotation of the spill piston in the direction of full-load 
Stop results in a larger quantity. Fig. 12 


WP? 46tly 


Install delivery-rate control lever 


Position spring and washer. Attach delivery- -rate controt 
lever. 


Installation position: 


Push delivery-rate control lever onto the splines of the 
control shaft of the spill piston with consideration of the 
angle y (see reverse side of fest specifications). Do not 
turn the spill piston. Angle y is the deviation of the 
delivery-rate control lever from the perpendicular in 
direction of the full-load stop. bod 

If the lever cannot be installed in the specified sGlacanee 
range, nother lever in which the gearing is offset by 
one-half tooth should be used. _ Fig. 13 


Let the full-load stop screw rest on the mounted deli- 
very-rate control lever and secure it with a nut. Do not 
turn the spill piston. Attach delivery-rate control lever 
with nut and lock washer. 

In pumps without spring-loaded stop, turn spill sister to 
top position by means of the delivery-rate control lever 
and verify if zero delivery occurs at nominal speed. _ 

If necessary, use a lever with gearing offset by one-half 
tooth®. 

“Lever with punch marks is otieer bg na hall tooth 
compared to a fever without punch marks. Fig. 14 
Place delivery-rate contre) lever meee full- load’ stop 
screw. oe 
Operate pump at the speed spacitied in Sect. 1.3 &f the 
test specifications and set full-load quantity by turning 
the adjustable stop screw... / Fig. 15 


Setting of idling breakaway 


Operate pump at the speed specified in Sect. 1.4 of the 

test specifications. « © 

The delivery-rate se lever then rests on the full- load 
‘stop. 

Turn throttle in the direction of the idling stop unti the 

required idling auantity is reached. Fig. 16 


WPP 46414 


Install speed control lever 
Position spring. Install speed control lever. 


Installation position: 


Push speed control lever onto the splines of the throttle 
contror shaft with consideration of angle a (see reverse 
side of test specifications). 

Do not turn the throttle. 

The angle a is the deviation of the throttle from the 
perpendicular in direction of the idling stop. =. 

If the lever cannot be installed in the specified tolerance 
range, another lever with a 1/2 tooth offset should be 
used. Fig. 17 


co 


Let the idling stop screw rest on the installed speed con- 
trol lever and lock the stop screw with a nut. 

Do not turn throttle. 

Install speed control tever with spring lock washer and 
nut. : 
Place delivery-rate control fever on the full-load stop. = | 
Place speed control lever on the idling stop. ; 
Operate pump at the speed specified in Sect. 1.4 of the 
test specifications and set idling quantity by rotating the . 
adjustable idling stop screw. — Fig. 18 


° 
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Start Quantity 

The pre-stroke, delivery valves and wear in the distribu- 
tor-type pump influence the start quantity. 


Adjust the mechanical start quantity 


Operate the pump at the Pee, specified in Sect. 1. 5 of 
the test specifications. 3 a 
Note: In C-version pumps, the speed control lever does 
not necessarily have to be in idling position. 

Slowly: pull delivery-rate control lever in the stop direct- 
ion until the start quantity is delivered just before the 
stop. Place. spring-loaded stop on delivery-rate control 
lever (do not compress spring) and secure with nut. Mea- 
sure the start quantity (only at 200 kgf/cm? [2840 psi] 
outlet, of specified). If necessary, correct by furning ne 
adjustable stop screw. 

In the stop position (= with delivery- rate control lever 
overdepressed by about 10°), verify if zero delivery is 
reached at mpminal speed. . 

The ang is the total deflection of the delivery-rate 
control lever (full-toad to stop). Fig..19 
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Measore automatic start quantity 


Operate pump at the speed specified in Sect. 1.5 of the. 
test specifications. 
Measure start quantity. 


3210 
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Setting the maximum speed breakaway 


Place delivery-rate control lever on full-load stop. 
Slowly increase the speed until the value specified in 
Sect. 1.6 in the test specifications is reached and at the. 
same time, move speed control lever in the direction of 
maximum speed breakaway. Be careful that delivery 
does not stop. 
Place adjustable stop screw on the speed control lever 
and adjust the fuel delivery quantity by rotating the 
adjustable stop screw. 
The angte B is the total deflection of the speed contro! 
tever (Idling to maximum speed stop). 

- i 


oa 


i 
Test Pump a 
When testing the distributor-type pump only the values | 
not in parentheses in Sect.2 of the specifications apply. 


) 


Check the overflow quantity 


Operate pump at the specified speed. Collect the over- 
flow quantity:in a.graduate and measure the volume. If 
the overflow quantity specified in the test specifications 
is not reached, the overflow valve should be replaced. 


Check timing ‘devicd gharécteristics and supply Ene: 
pressure characteristics 


Place delivery-rate control lever on full-load stop and 
speed control lever at the maximum speed stop. 

Check “timing device characteristics according to 
Sect. 2.1. and the supply pump pressure characteristics: 
according to Sect. 2.2 of the test specifications and if 
necessary reset within the tolerance (as described in the - 
Section on ‘Pump Setting’’ on page 6). 

Defects of the supply pump or pressure control valve 
affect the timing device characteristics and the supply 
pump pressure characteristics. 

Defects in the timing device (for example, wrong spring) 
affect only the timing characteristics. 

Disconnect measuring device for measuring the timing 
device characteristics as well as the pressure gauge hose. 
Install cover; be careful to insert the rubber gasket cor- 
rectly. 
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Check fuel delivery and break-away characteristics 


Check the fuel delivery and break-away characteristics 
accordiny to Sect. 2.3 of the test specifications. 


Defects in the distributor head and delivery valves 
appear in the full-load delivery characteristics. 

Defects in the timing device appear in the break- ‘way 
characteristics. 

Positions of the delivery rate control and opecd canirol 
levers according to test specifications. 

Do not read the 200 kgf/cm? (2840 psi) outlet in full- 
toad and partial-load delivery quantity measurements. 
Read start quantity only on the 200 kgf/cm? (2840 psi) 
outlet if indicated in the specification sheet. 


quantity control is influenced by the supply pump pres- 
sure and can be corrected by changing this pressure: The 
correction must be within the tolerance range of, the 
supply pump pressure and the timing piston travel. 

Hook in springs for the delivery rate control and Speed 
control lévers. 

Demount pump and sabe seats. 


~ 4. Checking 


Only the values listed in parentheses in Sect. 2.of the 
test specifications are valid for checking a distributor. 
~ type injection pump. 
Checking must follow the same sequence | as testing 
- (Sect. “Test pump” p. 11). 

If the pump must be car iets the test values: apply. 
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The cut-in and curout pomt-of-the-automatic_start.. 
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5. Auxiliary Tools - ~ 
5. Outillage auxiliaire 


5. Herramientas auxiliares vy, S 
Splines (delivery rata control and speed ob 
are centrally brazed, sswed off snd tu ned 


levier de réguiation de vitesse, brasée cantralement, 
scide et finie au tour. \ : 


Dentado de entellsdure de Is patance de! caudal o de 
régimen, sujeto equi centricamente con sold d 
fuerte, cortado y retorneado ‘ 


Sketch 1 


Auxiliary tool 
Material: steel 


Croquis 1 
Qutil auxiliaire 
Matériau : acier 


| 
‘ate 


Herramienta auxiliar | 
Material: Acero 


| 
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\AIF.17 Ci6.de 37. Entre cafes 17 


Skgtch 2 
Mandrel é F : = . 
Material: steel . Part 2 is screwed Into Pert 1 

: ee me . a partte 2 vissbe dans le partie 1 


uis 2 
til 8 emmancher 
Matériau : acier 


| 

Croquis 2 

| Herramienta de calar 
! Material: Acero 


Plezs 2 stornilteds en Ie pieze 1 


AIF 17 
Cié de 17 


} 
| 
mm | 
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i 
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Enve cares 17 
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Ed. 1 


Distributor-type | 
Fuel Injection Pump 
0460.. EP/VA..H..C.. 


a 


This supplement contains new developments.which 

’ apply to the indicated sections of instructions. 
VOT-WPP 161/4 B when a distridutor-type - 
fuel injection pumps EP/VA.. Be oer 


1. Setting and testing the idle Greaney ¢ of EP/. 
, VA. cH. C.. injection pumps with quiet-idle device. 


2. Pressing the clamping apne into the pressure regu: 
"lating valve. ot 


os Setting and testing the idle breakaway, 


ane setting and testing | the idle breakaway of. EP/VA,. 
H..C.. injection pumps with quiet-idle device (called QD 
in the text) the QD must be switched on. The lever of 
the ao must be set at a certain angle and the speed control 
* leyer must be up against the idle stop. 

- Note: Do not remove QD lever. 


oe 


Setting the quiet-idle device | 


Remove bracket and retighten screws for hydraulic head. : 


For setting the angle of the QU fever, mount setting device . 
0681 440 006 — EFEP 56 C.on the test bench and atign 
it with the QD shaft. 


.. Align pin (manufactured locally according to Giswind 1) 
to QD ball-type bolt. a 


Set swivel arm of setting device vertically by means of a 
square. Set pointer of angle scale to ‘'O’’. Set QD lever 
to the required angle, this is worked out by taking | the 
number which is stamped on the QD and adding 6° (e.g. 
21 (stamped number) plus 5 = 26° which is the required 
angle). This angle is the deviation of the QD lever from 
the vertical in direction of the speed'control lever. .. 


Set angle on setting device and.clamp swivel arm. 


WPP 6114 S.4 
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Adjust QD lever until setting device pin is in alignment 
with the ball-type bolt when pressed up against it. 
Attach return hose to QD. 


Set idle breakaway according to VOT-WPP 161/4 B then 
mount speed control lever and set stop. ~ 


Fit linkage on ball-type bolt of speed control lever. . 
Press the pin against the ball-type bolt of the QD again. 
Speed control lever must be up against the idle stop. 
Adjust length of linkage so that the ball socket of the 
linkage can be pushed on to the ball-type bolt of the 
QD without changing the position to wnen the lever 
has been set. 


Remove setting device. : ; 
Tighten screws of bracket with the prescribed torque. 
Test breakaway again. ? : 


, 


2. Pressing the clamping sleeve into the 
pressure regulating valve 


A} 
In the text of instructions VDT-WPP 161/4, Ed. 1, page’ 
10, paragraph ‘The following work step is necessary “’, 
the sentence “Reinstall spring and piston, press in clamping 


bushing until f ‘* changes as follows: . 


Reinstall spring and piston and, using tool manufactur- 
ed locally according to Drawing 2, press in new clamping 
sleeve -\see service parts list — until flush. 
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Clamping sleeve 
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, Drawing 2 
Material: Steel 
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¢ = dia. 
All measurements in mm 
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Distributor-type ! ne Injection Pump ' 


0460.. EP/VA. ‘a. 2C. 
with Manifold Pressure Compensator 
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This Linglernent describes the procedure for testing the 
distributor-type fuel injection pump EP/VA.. aH. C.. 

' with manifold pressure compensator. 
The following points apply to the indicated sections of 
Test Instructions VOT-WPP 161/4 B: ; 


“tt PAM and check manifold pressure compensator. 


2. ‘Measure automatic starting fuel delivery. 


Basic adjustment 


woe AN S 
{ ( ey 
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1. Adjust and Check Manifold Pressure Compensator 


Replaces Figs. 12 to 15 and associated text in vor: wep 


161/48. 


, 


Unscrew housing cover. 
Remove actsticn screw (1), stop Bh and iever (4). 


Check that the control rod (6) and the ap 13) can move 
freely. 


Screw the adjusting screw (1) inward until it rests against 
the control rod (6); screw the stop (3) in for this purpose. 


a 
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Using a commercially available calibrated scribing block, 
set the basic adjustment to 10 mm from the center of the 
governor control piston shaft (5) to thecenter Of the 
bolt (2) by means of adjusting screw (1). : 


In order to support the calibrated scribing block, the base 
of the setting device 0 681 440 006 — EFEP 56 C can 
be mounted upside down on the test bench. . 


Adjust-stop (3) for no play in its movement against the! 
control rod and then turn it inward about 2 more turns. 


Remove the washer and the bolt (2) with the retainer 
from the control rod. 


Adjust the full-load delivery at the governor control piston 
according to point 1.3 of the Test Specification Sheet. 


WPP Actiy 8.2 
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Insert the bolt (2) with the long guide section forward 
into the control rod. 
Slide the washer onto the bolt. 


4 : 2 + 


Slide the washer onto the governor control piston shaft 
(5). Mount lever (4) and tighten It in ptace. 
? 


Check the full-load delivery again. 

The full-load delivery can be corrected by shifting the 
control rod with adjusting screw (1). 

Tighten the lock nut (gasket underneath!). 

A deviation of + 1.5 mm from the basic adjustment 

(10 mm) is acceptable and should be checked with the | 
Calibrated scribing block. 

Ifthe deviation exceeds the tolerances allowed, the lever 
(4). must be adjusted accordingly or replaced. 


.¢ 


Conngct the compressed. air line to the diaphragm housing. 
The regulating valve with throttle screw in vacuum gage 
* 1688 130031 — EFEP 425 or 1 6Q8 130 032 — EFEP 445 
with a manometer 0 to 1.6 kgf/cm?) (quality class 1.0, 
scale graduations each 0.05 kgf/cm?) can be used to 
measure the pressure of the compressed air. 


Leakage test of the diaphragm: 

Mount the cap nut over the adjusting screw (1) with the 
gasket. Set the compressed air to a pressure of 1.0 kgf/cm’. 
Close connection ‘’2” to the regulating valve and stop the 
supply of compressed air. There must be no drop in pres- 
sure as shown by the manometer. 


2. 
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With stop (3) set the full-load delivery at maximum mani- 
fold pressure according to point 1.3 of the Test Snecifi- 
cation Sheet and tighten the lock nut. 


Check the other full-load points again. 
Make the adjustment test of stop (3) according to the 


Test Specification Sheet using the dial indicator and dial 
holder. 


“EFEP 455/0/2 or a tool, ically manufactured according 


to Fig. 8 can be screwed onto the dial indicator asa 
Measuring base. . 
Drive the injection pump at about idling speed. 


Replace the housing cover with seal. 


_ 2. Measure the Automatic Starting Fuel Delivery 


Special point to be noted in the text in VDT-WPP 161/48, 


Edition 1, Page 12, under “Measure Automatic Seating 


Fuel Delivery’”’:: ; 
rece the eas control lever against the end stop: 


ge ee ee 
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After-sales Service Instructions 
Repair instructions ~ a 
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VDT-W-460/101 En 

: - Ed. 2 

replaces VDT-WJP 161/4 — Suppl. 3 

Distvibutoreypa fuel-injection pump 
0460..VA..H..C.. 


Simplified measuring method 
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After- sales Senice 


This publication has been redesigned with the forthcoming change- 
over to microfilm in mind. 

When a-publication has been transferred to microfilm, the screen 

will be filled completely by a quarter of a printed-publication page. 

For this reason, it is unavoidable that illustrations are repeated in 

the case of longer texts in which teference is constantly being made. - 
to a particular illustration. , 

Until the change-over to microfilm, we have slightly reduced the size 
of the print and of the Wlustrations. _ — 
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1. Tools . a ee ee 


Measuring tool KDEP 1023 for measuring length; force ratio Vs r 
Measuring tool KDEP 1094 for measuring the governor springs . - 
Measuring tool KDEP 1095 for measuring the electrical shut-off 


; : \ spring chamber sl 
2. Measuring the governor spring chamber 
o a } 


These instructions replace Figs. 54 to 57 and the associated text in 
VDT-WJP 161/4 B. \ a . | 


The remarks associated with Fig. 54 from “Setting the governor 
spring”: through “Push the control spool up against the mechanical 
stop.” continue to apply. \ | ot ee a —~s 


’ Initially, do not fit O-rings on the shaft and on the bushing of the 
delivery rate Control device. There should be no shim on the shaft. 


Insert the shaft into the bushing. | sie, aoe Shean 
Note the washer between the shaft and the bushing. _. 


oe 


_ Set the measuring tool KDEP 1094 to‘an overall length of aout ~ 


2 mm longer than dimension V given in the Test Specifications. 
Sheet. : : vy ay F o * 


Insert the measuring tool KDEP 1094 inste d of the one! spring 
into the shaft. 


, 


Insert the bushing, shaft, ang tool, with the sidtted lasting forward, 
into the Seteyy rate cone! device port. 


of 


Press only the bushing against the hydraulic head and control spool, 
which is resting against the mechanical stop, until the speulder of 
the bushing rests against the pump pouring, 


Pressing on the shaft will result in an incorrect measurement. ae 


Note: 
The drive pin on the shaft must not press againet the contro! spool. 


She 


Remove the bushing, shaft, and todl. 


Remove the tool from the shaft and measure its length. 


a 


Compare‘the dimension measured with the specified dimension 


(dimension V ~ Test Specifications Sheet), and compe e for the . 


difference with suitable shims. 


Place O-rings on the shaft (with assembling sleeve) and on the 
delivery rate control device ousting: 
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3. Measuring the electrical shut-off spring chamber 


These instructions replace Figs. 8 to 11.4nd the associated text in 
VDT-WJP 1617/4 B, Supplement 1. ues eS _ 


> 


The introductory‘remarks in Section d) “Electrical Shut-offs” from 
the beginning of the section through “This,spring must be installed ° 


with a given initial tension” and the concluding remarks from “All 
other operations...” continue to apply. : ee acca oh ay a 


Measure the length-of the shut-off stroke at the hydraulic head with 


a depth gau 
measureme 


the length of the shut-off stroke. of f 


q 


e: Press the throttle i in to/its rest position for this... 
t. The throttle projects out from the oe head any 3 


SOU TE See SOS LSE TEL 
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‘Initially, do not fit O- -rings onthe shaft and on the bushing are the 


speed control device. 
There should’ be no shim in the shaft 


Insert the stat into the bushing. ea 
Note the washer between the Shaft and the bushing. ; 


J 


Insert thié’measuring tool KDEP 1095 with the slotted bushing she 


forward, into the shaft. oY ; ie LR 


» 


Set the tool to an overall length SO. that its. pin is i dlanec with the pin 
of the shaft. . ny | oe ; : — 


a “ rae 


Press the throttlé-all the way into the hydraulic head. 


Insert the puSting: shaft, and tool into the speed control device port, 
“ye 

Be sure that the drive pin on. the shaft engages the drive notch, ine 

the throttle. 


5 « 
‘ 
' 
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Press only the bushing against the hydraulic head until the shoulder 
of we bushing rests against the pump housing. . - 


Pressing on we shalt will result i in an incorrect measurement. 


v 
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Remove the bushing, shaft; and tool: : 


Cd 


é a vi ee ie: 
Remove the measuring tool KDEP 1095 rom the shartieno measure 
its length. . . es 


i . : ae 
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Place O-rings on the shaft (with assembling sleeve) and on the 
sheee control device saad ah oy 


Ts 
Ms 


Measuring the length: force ratio of the electrical shut-off spring. 


Clamp the measuring device KDEP 1023 with the spring tester in a. 
vise. oe a 


Set the unloaded spring tester to HOS 3 
Insert the pressure spring between the spring tester measuring 
sleeve and the adjusting pin of the measuring device. = > ine 
Press the spring against the spring tester measuring sleeve by Maal 
turning the adjusting pin until the prescribed spring pre-load given in 
the Test Specifications Sheet is indicated. == 

Tighten the tock nut of the adjusting pin: ~~ 
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Measure the length of the pre-tensioned compression spring with 
the caliper gauge between the measuring sleeve of the spring tester. 
and the adjusting pin (the spring tester must not be compressed). . 


Remove the Pressure spring from the measuring device. : 


x 


Calculate the difference bétween the dimension read.on the caliper 
gauge and the calculated length of the measuring device KDEP 1095. 
Compensafe for the difference with suitable shims. «© @, . 
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amming of Pressure Regulator . 
n Opel assenger Cars: ge ee ene ae Pe OEE “460/101 ee 
with EP/VA ..H..CL163.... er ee ee ee 


+. 


We are occasioned to point out that the. fallewing ‘defects may otise in Opel diesel-powered. 
cars with EP/VA,.H..CL 163. -, date of manufacture. 625. + 632: eee ecg Ree 
fee : ae ie ae sa ‘sc yt 
Poor performance, bles snake ees 


Black smoke. 


A possible cause is jamming of pressure regulator 1, 460 362 0272° 


- pee i a0 
ee at 
Remove Pressure, regulator ) 460 362 027 using 5 socket wrench KDEP: 1086. ian 


Pull out the slotted spring pin using: ‘pulles KDEP 1027. Beers 


(See ie Instructions VOT- WPP 16174 page ‘8, Fig. 11) a oe nee ae 


Remove the plunger by tapping lightly on the workbench or vise.” 
Remove the helical compression spring. : 
All components must be washed clean with 0 sola cleaning solution, 
Lubricate all. ports with calibrating | oil prior to reassembly, 


Install the helical compression spring: ‘ahd plunger checkingthe plunger 
for freedom of. movement . 


—. 


Press in gd new slotted ipa 4 001 using: on aocltary tool to be 
user-fabsicated. (See Test Instructions VDT= 61/4 | Ist Supplement, “Fig: 5). 


Install the pressure regulator and tighten with the specifide-torque of 
8...99N +m (0.8...0.9 kgf-m), 2 


Coution! oy Oe ie ne & 


- .4 
: . 


The valve setting, i.e. position of the plug. in the valve holder, should no be oltered. 


Should this na deab less happen, the internal pump pressure must be Sod lich on the. 
test bench. a Lies a: 

J : Ges, 2 : : onatl : E it . 
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TIMING- DEVICE, NODIF CATION ~ 7 VOT-1-460/121 En 


on VA 6/100 F 1000 CR 199 or CR 199 P PES oid OB 


(IHC engine D 310) 


In order to prevent misfiring and the formation of white smoke on International 
Harvester tractors fitted with the D 310 engine, the VA 6/100 H 1000. CR. 199: and 
the CR 199 P distributor-type fuel-injection pumps. neve been modified by increas- 
ing the timing- -device adjustment. range by 3°. 


Unti] FD 922 (date of manufacture Feb. 1979), the timing- cievace: piston. was . 
adjusted with a setting of 3° “advance”. In order to shift the nominal ‘start of 
pump delivery to 6° "advance", a shim was fitted between the spring cover of the 
timing device and the housing. A different spring (Item No. 26 on the Service 
Parts List,/Part Number, 1 464.618 005) was also fitted. These modified pumps are 
marked as follows: VA...CR 199 A or CR 199 PA: 


As from FO 922, distributor pumps are delivered ex- -vorks with the timing-device _ 
piston and the spring (but without shim) already ‘set to. 6°. “advance”. Modified 
distributor pumps with the code VA 6...199A which are cae by service — 


stations and which require a thorough overhaul, -must-bef fitted with a new housing 
and new timing-device piston (Part Number 1 aae 120 983 whereby” the” shim is to 
be removed. : : 

_ Warranty: oe ek 
» -Costsedre to be borne by the customer. Warranty claims cannot be accepted. ie 
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NEW PRODUCT ; VOT-1-460/5 En 


Distributor-type fuel-injection PUM VE Feta: ee nots ces I AOB2. 
with hydraulic cold-start accelerator (KSB) os eo 

: 2 = : + O° 
¥ 


General 
For a better cold start ‘and consequent running- up of the. diesel engine; ; it is an 
advantage if the injection timing point can be advanced. 

However, this must only be done witha cold-engine. 

The shifting of the injection timing point. in the "advanced" direction is carried 
out with a hydraulic cold-start accelerator (K$8). 

Construction of the hydraulic. cold- start: accelerator (SB) with its main Ps 
components 


pressure » regulator 

_ pressure maintaining valve: 
expansion element . 
ball valve © ae re 


KSB. valve: © 0 ie 


~ 


ee “A > 
The cold-start agcelerator contains two component groups 
ca : : ; ke 


e Pressure regulator , : : 


e aoe valve 

‘lisse are connected with an eiectwic cable. a 

An electrically- -heated expansion element is ficted ‘in the. KSB valves The. 
expansion element controls the pressure. 
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Method of operation 


1 = supply pump 4 = timing-device spring 6.1. restriction bore 
2 = pressure maintaining 5 = timing-device piston 6.2 ring groove 
valve 6 = pressure regulator, 6.3 cross hole . 


3 = expansion element aie * 2s ee pee 


nd 
t 


. . t 5 

The supply pump. (1), ponteaied by the pressure regulator ib) creates a (pressure 
dependent on the engine speed. ee 

This pressure causes the. timing- -device piston (5) to press against the timing- °.. 
device spring ce ‘and the start of ‘injection is adusted, in accordance with | 

the engine speed. cor 


During a cotd start the Pectin: timing. point is moved in the ane 
direction. This move is carried out as follows : : 


ee The piston in the pressure regulator (6) hasa restriction bore (6,1): along its. 


s length, through which a certain quantity can. flow to the. KSB. valve. : 
When the engine is cold the'pin of the expansion element (3) -is. lifted from the 
ball valve (2).. This means that this quantity. must open the ball nes in. order 
to flow away. Spe 
To do this the opening pressure of the ball valve must be overcome. 

This additional pressure affects the spring side of the piston’ in the pressure 
regulator (6), which results ina correspondingly higher pressure on the 
timing-device piston and in a certain movement in the “advanced” direction. 

When the engine is started, the heating of the ‘expansion. eleneht as switched 

on at the same time. . 

If, after starting, the engine has reached a sufficient Aperaeing temperature, E 
the expansion element expands and the pin opens the ball valve. 

The pressure on the spring side of the piston in the pressure regulator drops 
and the advance movement of the timing device is switched off. 


; L- ¥60/§ 
The following diagram represents the injection-timing point curve of a fuel- 


injection pump with hydraulic KSB, depending on engine speed, for a warm 
and for a cold engine. : oa ot ©: a 


”“ camshaft) 


—_——_with cold - 
Sno engine 
ue. KSB safety. 
fe circuit 


= with warm 
engine . 


fs timing | 
adjustment —. 


+. 


2° —— (min 


'. 2 = engine speed. - 
eee cars 
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The broken line occurs with a cold engine and with hydraulic KSB as.a result — 
of .the higher pressure on the timing-device pistons. . e - 758 
A safety circuit in the pressure regulator prevents the-engine’ from working _ 
with too-.advanced an ignition timing point, even at higher. speeds (more noise 
develops atid. over a lf&ger period the engine will be thermally overloaded). 
The safety circuit inffhe pressure regulator (6) consists of a ring groove 
(6.2) on the outer difieter 4nd is connected to the center bore with cross |: - 
holes. There are crosfig holes (6.3) above the ring groove. in the pressure — 
regulator (6). After $4 certain stroke of the piston (corresponding. to a 
certain speed) the pifffton with the ring groove opens the area above. the 
This causes the pres¢gare to fall and, below this speed, results in a curve..* 0. 
similar to that with (age i ee ae Sates 
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DISTRIBUTOR-TYPE FUEL-INJECTION === ~——S™~«sSWT+1-460/7 En 
PUMP FOR DIRECT-INJECTION ENGINE IN a) Gone 
FORD "YORK" ar ee 


’ 
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1. General ; isla . ei 


To obtain opt imum, torque, power, consumption, exhaust 
emissions and minimum generation of Smoke, a distri- 
butor-type fuel-injection pump with | , 

~ hydraulically actuated torque control 

- 2-spring timing device with return-flow restriction : 
- hydraulic cold-start accelerator | 


is being installed for the first. time on a directr 
injection engine. © ee mee 
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“1s Piston. =D = Adjusting pin. 


2. Functional description of hydraulically actuated 
orque contro ee ee ‘ a 
The pump interior pressure, which rises linearly asa 
function of se speed, is applied to a spring- 


loaded piston (see picture, arrow). As in the case of 
the .manifold-pressure’ compensator, the reaction of the 
piston is converted by a cone into a sliding motion, © . 
i.e. as the piston moves, the adjusting pin slides over. 


the cone. Consequently, the full-load characteristic ~~ 


is corrected from falling to slightly rising (negative - 
: full-load torque control). ae nes ees, 
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When cold-starting, the pump interior pressure rises, 
controlled by the hydraulic cold-start acceJerator. 

To compensate for the increased pressure, pressure is 
directed via a connecting line from the cold-start 
accelerator to the spring side of the hydraulically- 
actuated torque-control piston (see picture, arrow). 

This prevents a reaction of the.torque-control piston 
during the cold-start’ phase, thus preventing undesired — ~ 
generation of smoke due to too high an injected fuel 
quantity. soe ; 
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Timing-device cover with preloaded spring. ae 
Timing-device spring Be TE A GE Rae cee 
Non-return valve © ss 
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3. Timing device with 2-spring design and non-return ~ 
valve 2 ao? ae i 
Fee eos 
Construction: -* bo. alg cb. ee ae ee es 
The version of timing device consists-of timing-device - 
cover with preloaded spring, spring in timing-device. . 
piston and a-non-return valve. © fj | oe 
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46011353 
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*Timing-device travel 


Engine speed . . en a 


3.1 Functional description of 2-spring system 


The timing-device Springs are connected in series ‘as 
regards their effect. The spring: in. the timing-device 
cover has a highers*preload. 

According to the low preload of the: spring in the 
timing-device piston, the piston moves only against 
this spring up to a certain engine speed, 

As of this engine speed (kink in curve), the force of. 
the spring in the timing-device piston reaches the 
preload force of the spring in the timing- -device cover, 
and both springs work together. 


~ 


J-Yeol? 
stite3 


Since these springs ' act in 3 series, the result is a- 
“lower constdnt spring rate than the Spring rate of the 
spring in the timing-device piston. —< 
This working-together of both. springs: “results ina 

- steeper timing-device characteristic and thus in 
improved adaptation of the injection timing. to me 
engine at niahet engine speeds. 
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1 = Restriction 
2 = Non-return valve 


3.2 Operation of non-return valve with restriction 


Since the restoring moments (vibrations) are very high "* 


with this fuel-injection pump, the timing-device piston. 
has had to be provided with a small restriction. The 
additional installation of a non-return valve in the. 
timing-device piston results in fast adjustment of the 
piston. ae eee ke ae 
this valve opens when the piston is moving-and closes . 
during injection, = a . 
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Pressure-control valve 
Pressure-holding valve (bal? vglve) 
Expansion element a 


4. Construction of hydraulic cold start accelerator 


Oa, 
ae 


The hydraulic cold-start accelerator consists of a: 
pressure-contro] valve, pressure-holding valve (ball | 
valve) and an electrically heated expansion element. ’. 
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Inlet connection 


Line to spring side of hydraulically actuated torque 
control 8 iy * re ae 


4.1 Design a 


Contrary to the normal design of the hydraulic cold- 


pressure is compensated for via this line when cold- 
starting (hydraulic cold-start accelerator is effec- . 
tive)(smoke-free combustion). — ae ae 


46011357 


iming-device piston. - 
essure-control valve 
Restriction bore 
auwlar groove 
sverse bore < 
un to torque. control .. 


Supply | pump 

- Pressure- -holding valve’ 
(ball valve) 
Restriction | 
Expansion element ~ 
Alig dev ite spring’ 
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4.2 Functional descri ton of hydrauli cold-start. 
_ accelerator - 


Controlled by the: sreeurelcontiol valva, the supply i‘ 
ee 


pump generates an engine-speed- -dependen \pressure. This 
pressure forces the timing-device piston ‘against the 
timing-device spring, thus. adjusting the start of 
injection as a function. of engine speed. . 

For cold-starting, the injection timing is ‘to be Sava 
ced. This advance is achieved as follows: 

A partial quantity flows | ‘off through the | res riction. 
bore ‘in the pressure-control valve. : 
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Timing-device piston 
Pressure-control valve 
Restriction bore 
Annular groove .. 
Transverse bore — 
Line to torque control 


Supply pump S 5. 

Pressure-holding valve;6 

(ball valve) ~ 6.4 
6.2 
6.3 
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2a= Restriction 
3 
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Expansion element ‘ 
Timing-device spring 7 
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The pump interior pressure is raised by a downstream. er 
‘ pressure-holding valve (ball: valve) and restriction, 

and the desired pressure characteristic is obtained. 
After the engine has been started, the pressure-holding 
valve is opened after a certain time by ane electrically 
heated expansion element. 

The fuel flows off at zero pressure and the B eqvaneing: 

by the timing device is switched off. 
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DISTRIGULOR-TYPE FUEL- ~ _ WOT-1-460/8 En 
INJECTION PUMP WITH NEW , 
GOVERNOR SYSTEM 7 05.1986 


General _ 

To improve the operating conditions | 
during the warm-up phase of the engine 
(e.g. on VW Golf and Jetta as of 1986 ~ 
model year), a els rei binon” tyes f fuel 
injection pump with oe 


- housing-rigid idle spring (LFG): “ina ae 


oe 
- idle-speed ease, coupled with. 
KSB timing dev has been installed:, 


{£1 TECHNICAL BULLETIN | ane} 


“46071504 


we 


_ 1 Idle ‘spring 
_2 = Part-load/max imum-speed governor spring 
3 © LFG stop lever 


In the new ‘governor systém.with housing-rigid: 

idle spring, the idle spring is separate from the | 
other governor springs that determine the drive- | 
ability and is flanged onto the LFG stop lever, on 
the side of the bump housing cover. 


This. means that the idle. delivery 4s adjustable. oe 
irrespective of the residual ge) era = tec 


oo 
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setes 3 


48071505 


1 = Idle-stop screw 
2 = LFG stop lever 
3 = Stop screw for increased idle 


- os 
The idle speed and the injected quantity at 
idle are adjusted by the LFG stop lever.on - 
the side of the pump housing cover. ° 


If the stop lever 1S up against the stop” _* 
screw for increased idle, a controlled idle- . 
speed increase is obtained via the separately 
mounted idle sprtng. 


r 
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1-= Speed-control Teer 
22 


wa “delivery adjusting s screw 
Irrespective of the position of the LFG stop 


lever, the desired driving state is selected via 
the speed- asontrel Jever. 


In this version, the previous idle-stop screw a ®: 
is -replaced by. the residual-delivery are 
screw, which must not be adjusted. se 
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1 = Stop screw for ey ie 
2 = LFG stop lever 
3 = Connecting rod 


p to the pressure. point (timing-device stroke © 
starts approximately at 46° position~of timing- 
device lever), the LFG stop lever is brought up 
against the stop screw for increased idle via the: 
connecting rod.  - a oe Ae 


’ 


er ee ah 


ps 


| 5 | TECHNICAL BULLETIN : __ | —==e-| 


4607/1508 -, j 
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1 -«/ compress ton spring. 


“As! the KSB timing-device lever is further 
a¢tuated, the KSB (cald-start accelerator) | 

is activated and the compression spring on the ~ 
onnecting rod is overcome 7 = 2 

(This results idle increase a d operation: of 

jthe timing dev ce. 
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“SCREWDRIVER BITS FOR” : =.= WT=1=460/1001 Eh 
“SCREWS WITH SPECLAL HEADS ~ PP ou ey ek ae Te ee 4 ORAS. 
Distributor-type fuel- FE a ee ae 
injection pump VE. Ne EA RE ear eam ree! 81 
= ; “redo ae 


ws 


1 Fs 
7M. 


| 
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RécBsSed TORX head | 
peed serrated head Xz 


. Screws with rereeced TORX head H. 5 and. Mw as 


This type of screw is being introduced il eal eee 
all VE pump types. This screw.is used- for. fastening: 

the hydraulic head, housing cover, timing- “device cover - 
and snanifold- epiesourer COmPessat OF cover. 
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Suitable screwdriver bits for torqué wrenches (1/2", 
square ) are commercial ly available. . rh 


Designation: _ a no 
Bit with” 1/2" square. drive for” a De 
Recessed TORX head screws T Oe 


Hahn & Kolb, Part no. 52 518. - 030;- : 
- .. Hazet, .- Part™no. 992-T30 So 
, Wera- kraft, Part nO. 767 c-TX’ 30 poe 


Recessed TORX ‘ead? écrews T 27 


Hahn & Kolb, Part no. 52°518 = 027° 
-Hazet;- 7 Part no?’ 992 -- T27. 
vera-kraft, ae No. 167 C-1X 27 


ae ; X 


t 


oe . 


2. Seca artintertanty’ serrated head XIN (M ee. 
Sook Tens with internally serrated head xZN (M6). 


This type of screw is used dn some. types of-VE™ . te 
_ distributor pumps. (e.g." for“IHC engines) for fastening 
the timing-device covér.. .’Suitable. screwdriver: bits 
ae for 42", square ‘are likewise commercially available, 8 
| Designation: oe = a Met 
Bit with 1/2" square tnive for es 
ait Internally Serrated head screws M. 6 


° A | Hahn & KoIb, Part no. $2 516-060 
g * Hazet,  —-s Part no. 990-6. = 


_ Wera- -kraft, Part no... 160, cH 6/52 
ee é 


1-¥60/1004 


a 


Obtainable, for example, from: Hahn & Kolb. 
. . Postfach 333 | 
7000 Stuttgart 1 
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MOUNTING PLATFORM FOR | eal ale woT- -1-460/1004 En 
CALIBRATING NOZZLE-HOLDER ASSEMBLY : 4.1985 
KDEP 1140" | eee 


a 


Zs 
ANAANAAAANN 7 
_———— 
PLLCITTST 


While fasting ‘with ‘DEP 1140 on. test. benches. of series 
EFEP 375...410 and 5.., i.e. on green and blue test: 
benches, it may happen that ST Nie oi] ErADES 
through the sight glass. (Item Ae 


Remedy . ; : 
Use oF reduction sleeves of the latest. type (Iten 3), 


with longitudinal grooves on the inside.. 
Part No. 1,680 323 003, : 
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OMISSION OF SUPPLY PUNP PRESSURE TEST > , _ VOT=1-460/125 En 
on distributor-type’fuel -injection pumps VE..F.. ae Se. 4.1982 


/ 
/ 


> 


The. supply pump pressure is of suconeny, japon tance when assessi the operation 
of a VE..F.. distributor-type fuel-injection pump. The: ‘yeldelji very and: the’ 
timing-device travel. are the decisive factors and must Vi Ewathi the’ specified 
tolerance: > fg 

The checking values (values in parenthéses) contained in all existing ‘test 


“specification sheets under test section 2.2 for the supply Pump PIS SSutte are, thus 
no longer valid. : 

: 2 : : p : ee 
The checking ee the supp] y pump pressure is, therefore, to be dilscontinued with 
immediate effect when performing the as- received bnsper ttn (wa ranty, assessment) 
on eerectives Injectyon pumps. oo, nein ls 
In the case of warranty inspections in: the after-sa Yes. service, al “check meas- 
urements given in. the test.specification sheet and ‘test instruction. manual’ are to 
be performed, with the exception of the above-mentioned supply pump pressure a 
checking value, in order to-locate the decisive. operational: def ct whi ch” led to" 
the complaint. 
Only this defect shoul dethen | ‘be Stated in the da, report. 


‘ 
. 3 ee 


2 


In case of inquiries, please contact your. local representative. 
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EXPLANATORY NOTES ON DEFECT NUMBER LIST ‘. > VOT-1-460/126 En 
FOR DISTRIBUTOR-TYPE FUEL-INJECTION PUMPS un nee 5.1982 | 


e 


Complete and correct warranty reports are essential for ‘the Suiek handling of oe 
warranty cases and are the basis for geatiot ical) quality control. as : gee? a 
e : al 
For pertinent reasons we should like to make the following explanatory: renarks on 
the defect number list for distributor-type fuel; uae ‘Pumps, - VDT-WAA 050/9- 
15, of the warranty manual: . Ses oe ee 


1. Defect numbers a cy. He. Ee 
Injection pumps coming to the BOSCH petandales: spv ive workshops are in prinet 
ciple field goods, i.e. not O-km items (warranty category . ) Pn : 
Complaints on field goods should be reported exclusively. with ‘the. defect: numbers ‘ 
printed "straight" and not with those pried in italics (slanting). 

'. 2, Defect number 00 | : 2 oe ee 
SS 2 : “ | . i - 
The defect number 00 was introduced for the. tn retording § ‘and accounting” 

of defects which it was possible to nenety: through minor corrections to the. ers oe 

tributor- type fuel-injection pump. | : ; od 


Important note: nw . ao "ule | 


i Bee 


. 


The checking of an injection pump is Governed in genera me checking itoles 


rances in the test-specification’ sheet (values .in brackets If the actual 
values are within the checking tolerance and the injection fun ¢ does. not; have anys, 
other defects, the at claim must be rejected. we cs 


For the correct aes ecanent of an injection pump it is necessary ‘that all checking 

points be measured. If there are several defecis, , only. that. defect. causing the - 

complaint should be reported. ae eee Se | 4 
In the following we describe when to use the defect number 00 when assessing ‘the 
pefects of a distributor-type pune on the injection-pump fest bench.: | 
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The defect he 00 should be reported wife the actual value: is within’ a. 
checking coleratice (value in brackets) which has been additionally extended 
_ by 50 %. | 


In’ this case it is not necessary to make a clain in Plato.) text. 


. 


Examples of lextended epecking tolerances: 


Full-load duitvety: 


Checking value (value in brackets) = 22. 3 - 26. 7 cm? /1000. lifts aa 
Checking tolerance a ae 4.4 cm? /1000 lifts a eae 
Tolerance extended by 50 a . BAe Ee a 
(4.4 x 1.5) * ae ae 6.6 cm?/1000 lifts’ ae 
yields an extended checking Dogs SE ae a ee 
values » = 24.2 - 27.8 cm3/1000 Jifts 
! . iG “ _ J ¥ 4, . 7 z 1 

Timing-device travel: - Pas Che aes eae ae 
Checking value (value in brackets) © = ~@.95.t35 mm * 
Checking tolerance (= ~4.4-mm_.. 

 Tolerancei extended by 50 % Be Pa oe 
(1.4 x 1.5). I =: 2.1 mm a. 
yields anj extended checking ee a : 
value 7 : -3 ans a7 mm 


rd 


If nese aa aie is outside the extended checking values ;’ Took for the - 
cause of the| trouble. If no component defect is found,. report. defect no. -. 
10 in the case of fuel deliveries, and defect. nos. 72 and 73 in the case of 
eiming: -devige’ travel as well as the actual value in plain text. me 


es 


Incorrectly set idle deliveries (low idie) must ibs “dvicieatly ‘assessed since: 
the idle-adjusting screw is not lead-sealed at the factory. Incorrectly set’ 
idle deliveries -must only be reported if the: Tead Seal fitted. ae the i‘ 
vehicle ma ufacturer is tindgnaged. Sh at Le int (eee 
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WARRANTY MANUAL 
VDT WAA 052/9-15 En 
ea. a 


BOSCH 


Defect number list a ee | ee 
046.. — 


046.. Distributor-type Fuel-injection 


0 46.. 
Pumps 


(Continued) | 


Mechanical governor troubles (VE only) 
Troubles with the Product as a whole . * 


41 Sliding sleeve sticking _ a a 
00 Pump not defective, including slight - $2 Dimension “MS" incorrect , 
adjustments 43, Starting lever sticking 
01 Operational trouble, fault not located. 44° —s Flyweights sticking oa 
(make claim in plain text) 45 Ball pins loose a WO eg eS 
02 Damage in transit (make claim in plain text 46 Shut-off shaft leaky | re oe 
11° Full-load delivery wrong o 47 Governor shaft leaky 
(lead seal not damaged) 48° Stop lever difficult to mave 
12° Idle load wrong (lead seal not damaged) 49 Load- “dependent Start of pump delivery 
13° Speed regulation wrong (lead seal not : incorrect. ~ ; 
damaged) 40 Fault located, no special defect number, ee a 
14 Change from excess-fuel delivery to full- | (make claim in ein text) -,- BP EUES oe 
load not correct By ‘ te, a 
15 Excess-fuel delivery insufficient a ae Generai leaks 
16 Foreign matter in pump . ‘ i Rhy aes as Penn 2 : 
- 17° Overall delivered-quantity scatter St Timing advance cover leaky see ee 
is excessive - |) §2 — “Adjusting.fiole leaky > ak 
18° Wrong parts (make claim in plain. text) : 53 Governor cover leaky (VE. only) - 
19° Wrong nameplate _54 Pressure-regulating valve leaky 
10 * Fault located, no special defect number ~55 _ O-ring at hydraulic head defective (leaky) - 
(make claim in plain text) ane 56 | Bleeder screw leaky ; 
50. : Fault located, no special dtect number 


Hydraulic head troubles 


(make claim i in-plain text) 


Main plunger seized in Ryarauie need Drive troubles 


22 Main plunger seized in regulating collar : ; LO ae : ie Es 
(VE onty) 61 Piunger return spring -broken DEP aS honk ee 
23 4 Delivery valve leaky or sticking . 62 . . Driving pin in came plate: loose ae 
24 Ball valve leaky (VA only) . 63 Rubber buffer worn ; 
2s Regulator collar sticking 64 Cam roller ring sticking aoe 
26 . Delivery-valve holder leaky “65 Drive shaft seized a _ 
27 Central screw plug leaky =» | 68 Rollers and cams.seized . ee Oa. 
28 Automatic excess-fuel device defective 60 _— Fault located, no special defect number Een aS 
; (VA only) (make claim in plain text), Se a es 
29° Plunger lift to port closing wrong * ek Aa aes eee a 
20 Fault located, no special defect number Timing device troubles eC ay TEAS 
(make claim in pfain text) : ee * no gta hee 
Pe \ : 72 Timing-device travel too large y Sr he 
Pump housirg troubles . ‘73 Timing-device travet too small. 
: ‘Timing-device piston sticking 


"74> 


31° Missing pans (make claim in plain text) 75° Wrong timing-device spring 
32° Control fever travel wrong (<) ° . 76* Wrong timing-device piston . , 
33 Plain bearing.worn out. Ming play of drive 70 Fault located, no special defect. number = «- 
: shaft too large ; (make claim in plain text). ee <a 4 
34° Port closing setting wrong: BAe ; : 
35 Control lever bearing leaky ; 
36° Lead sealing on governor cover is damaged : 
37 Pump housing leaky d i 
38° Radial-lip-type oil seal leaks : : ; 


Slotted shoulder screw leaks 
Fault located, no special defect number 
(make clan in plain text) 
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; - WARRANTY MANUAL 
7 ; Ne * VDT-WAA 052/9-15/1 En 
ee ied Ed. 4 


Defect hither list. 
046.. 


046.. Distributor-type Fuel-injection 
Pumps 


Supply pump troubles 


Overflow valve sticking (VA only) 
Pressure regulating valve sticking 
‘Wrong supply pump pressure 

Vane sticking in supply pumpe 

- Supply pump seized 

Wrong overflow quantity : 

Fault located, no special defeat number 
(make claim in plain text) 


Auxiliary device troubles 


Manifold-pressure compensator/altitude- 
pressure compensator defective or leaky 
Electric shutoff (ELAB).defective or leaky * ” 
Cold;start accelerator defective or leaky 
(VE only) . : 
Temperature- dependent start quantity 
incorrect 
Idle increase incorrect 
Fault located, no special defect number 
(make claim in plain ny) - 
* Only use the ‘numbers in italics for waaay 
cases on 0-km items 
(warranty types 5, 6 or 8). 
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TEMPERATURE INDICATOR Sa fos VOT-1-460/127 En 


for determining the calibrating oi] temperature 9.1982 
at the injection-pump overflow of VE..- pe * - 
distributor ‘pumps 
0 460 4.. 
The increasingly stringent requirements Placed upon the adjustment and testing of. 
VE pumps necessitates, among other things, the precise compliance with a speci- 
fied calibration-oil temperature. es oie 
Up till now, the temperature of calibration oi] entering the pump was measured 
and had to be maintained by the:mechanic at 40 + 5 °C. The new Test Specs issued. -. 
upon the conversion to the ISO calibration oi] specify a temperature at the over-. 

' flow of 45 + 3 °C. ' 


"For this reason, when a VE pump is tested-a temperature indicator must be conn- . 
ected in at the VE-pump overflow in order that the calibration-oil temperature 
actually present in the distributor pump ‘an be measured ‘and kept constant by 
means of appropriate measures.- wien, tie ea geras Ge FOe A i 


é 


Temperature indicator Part Number 1 687 230 029 comprising the following parts: 


Bimetal thermometer 


Overflow line 


Inflow line 


The overflow temperature of the calibration oi] is. dependent upon the pump speed, 
e.g. the temperature drops when the pump speed is low and it rises at-higher pump‘ | 
speeds. This means that before every delivery measurement’ the calibration oi] and | 
pump, if necessary, have to be warmed-up or cooled-down. The temperature in the 

tank, though, during this process must be maintained at 35 °C. a: 


-2- 


In order to maintain the overflow temperature at 45 + 3 °C during measurement and 
testing, it is necessary that the order of the Test Steps in Section 1. "Setting 
Values" of the Test Specifications Sheet is changed as shown below (the points 
concerned ol eel The Test Step sequence in Section 2.3 remains 2 Unenariges 


Timing-device travel 
1.2  Delivery-pump pressure bar (kgf/cm?) 


1.3. Full-load“delivery , 
with charge-air cm? /1000 
pressure . -. Strokes 
Full-load delivery i: 
without charge-air cm? /1000 . 
pressure Strokes. . 

1.4 Idle regulation em? /1000 

Strokes .. 

1.5  Maximum-speed - ~ em? /1000 

regulation ' strokes : 


1.6 Start "em? /1000 
; strokes 


1.7. Load-dependent. 
port closing 


Test sequence 


Section "1. Setting values” 


1. Drive the pump at the upper rated "speed until the. overflow senpbitoea! has reached 
approx. 46 °C. Open or close the throttle. (fitted in the injection- pump. test bench) 
in order at the same time to control the wet temperature. 


. While measurement is being carried out, the tank temperature is to. remain. ‘at 
approx. 35 °C. i . 
- Set the pump in accordance a Section "1. tan, values". 


. If the overflow temperature (45 + 3 °C)» is, exceeded or dropped below. during the 
delivery measurement, the pump and calibration oil must cooled: down by running 
briefly at the lower rated speed or they must be warmed up by running at the 
upper rated _Speed. While this takes Place ds avery: measurement is to be ee onnede 


Section "2.3 Delivery quantities" . . ree 


‘If necessary, before starting the delivery- quantity measurements, warm up| ‘he. cali- - 
brating oil to the lower limit of the overflow ‘temperature by running the pump at * 
upper rated speed. The temperature of the over f low calibration oi] can.be maintajned 
at the specified 45 + 3 °C by complying with the test- ~step sequence as given above. 


! 


Please direct questions and comments concerning the contents to our authorized 
representative in your country. 
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" CHANGING THE THREAD ON THE GOVERNOR: SHAFT | 40-46, 58 
Distributor-type fuel-injection pumps VE .. F .., 0.460... VOT-1-460/130 En 


with register diameter 50 mm : . 41,983 


As from FO 151 the thread of the governor shaft and the pump: se nareine: ‘on. atl 


clockwise rotating distributor-type fuel-injection pumps with register dianeter iat Mee 
50 mm was. changed ‘from a left-hand to a eights ~hand thread. Mas eh, Se his 3 


The slotted nut used up till now on distributor-type fuel- “injection! ‘pumps is. 
replaced. me the meas nut 2 463 300 304 and washer 2 916 O12 O17./ 


; " , 
\ H 


Hexagon nut - washer — “pump housing . styoverion shaft 


LMT ae 


g an = 
ia 


Haieian thread: | 


The part numter of the pump housing and of the goverfor shaft. re to ) be found 
in the latest service-parts Vist. ; ae 


fLabereich 1H Kundendienst Ktz-Auerdetung. ° ! 
Do Robe Gooch AON. Oe ee ue 
imoriene on République Federste J’ per Robert Boech GmbH. 
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40...46, 58 
PLUNGER AND CONTROL-COLLAR SEIZURE - = VDT-I-460/131 En 
ON VE-DISTRIBUTOR PUMPS . 7 9.1983 
CAUSED BY FUEL DEPOSITS ; an 


tA 


Occasion has arisen for us to provide you with the following information -regard- 
ing the handling of defective VE distributor pumps (this appliés particularly to 
Warranty Claims). a 


Deposits resulting from dirty or contaminated fuel can lead to a. reduction in 
clearances and cause plunger and control-collar seize-up. : 
. yy Siw: : : ; e 
On the defective pumps, the deposits on the drive shaft, on the cam-plate track, 
as well as on the control collar and plunger could be clearly seen with the naked 
eye. There were also deposits on the respective bores. The deposits.concerned | 

form a hard grey-brown coating which cannot be wiped off and which mainly forms 
on bright steel surfaces. so ‘ 
Analysis of the coating showed that the deposits were composed of inorganic 
sulphates. These originate from fuels which have been contaminated with sulphuric: 
acid. Pig: : ia weet ' 


t 
ey 


Furthermore, it cannot be completely ruled out that the fuel had been mixed-with 
waste engine oil and contaminated in this manner. : ec 


Due to the fact that we have no influence on clean fuel being used, we must point 

out that Warranty Claims cannot be accepted for defects which are caused by fuel. 

deposits. me & ah ps oe 7 
' 


° 


“u 
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FAILURE OF THE FUEL-INJECTION SYSTEM ; VOT-1-460/133-En - 
DUE TO WATER IN THE FUEL ; 10.1983 


Information sent us from the After- Sales Service Organisation on . the failure of ! 
distributor-type fuel-injection pumps because. of rust, has led | us to: point 
out the following: 

Rust damage to distributor-type fuel- - injection pumps is see a. material or 
manufacturing fault which is covered within the framework of our guarantee ~ 
conditions. Failures of this kind are due entirely to an inadmissibly high: 

water content in the fuel system, upon ‘which we, as manufacturers of diesel” 
fuel-injection equipment, have no influence. op. Se! 4 


Failure of the fuel-injection system due to water damage can. be Svoidéd by 
draining off the water befor it is too late. We therefore recommend fitting - 

a water-level indicator for diesel box-type filters (part no. 1 457 001 001), 
which by means of a control lamp informs: the driver in good time that he 
should drain off the water that has gathered in the Sere (See also BH 
Information of 9.11.1982). 


bee J fe 2. 

If there is a very high water content in the fuel, we recommend water oy oo 

separator 0 450 198 008 (design with flat flange on the cover, specially es 
| 


for VAG vehicles) which can be used for all diesel engines, as well as 
water separator 0 450 198 009 (design with angled flange ‘on ‘the cover and 
with connecting parts). Further details can be Found in the ‘KH Information! 
Bulletins of 7.8.1980 and 7.11.1980. » 


Only for use within the Boach organization Not to be Communicaled to any thied party 
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; sf 40...46, 58 
MODIFICATION TO THE SLOTTED DISK — oe > WDT-1-460/137: En 


“ANDTHE SUPPORT RING ON VE. | wae ns 9/4984 
“GISTRIBUTOR FUEL-INJECTION PUMPS = ea 


1 = Support ring, old version — 
- 2 = Support ring, new version: 
2a = Slots (new 


: ‘ \ 
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HAb 


3 = Slotted disk, old. version - ke me 

3a = Slots (omitted). gs | . 
The slotted disk (position 17) andthe support ring =~ 
(position 9) onthe VE distribtor fuel injection.pumps - 

vhave been modified suchthat in future the slots are no 
longer in the slotted disk but have been transferred to 


, the support ring (see figure). ; i F 


During customer service, when assembling Lictted ree 
and support rings,the fol Towing points must. be take 
into account: ~ 7 i 


It is =eiuiecsbiecte aecanble a slotted upport 3 ring 

(new version) together with an old version disk wi 

slots. On the other hand, it is not permissible/ to 

assemb}e an old version support ring without s1 ts 
‘4 together with a new version disk without slots./. 


The service parts lists for the VE. distributo injection 
pumps concerned wil] be amended accordingly. ant: ; 
be ak a aoe 


ya 


eas 2 / 
Please direct questions and comments concerning ‘the 
‘contents to our authori Ay ee lg in- your 
counsr ys ; : 
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_ 40...46,58 
- WOT=1-460/141 En 
9.1985 


N TO HOUSING COVER 
OR-TYPE FUEL- “INJECTION Pi PUMP 


0 460 4.. = cae 


On al} distributor-type fuel- ~injection ‘pumps VE..F.. the 
female thread of the threaded pin in the-housing cover 
is being changed from M6 x1 toM8x 1. 


| 


! 


Technical Bulletin 


am 


n 
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Since the previous housing covers with female thread 

M6 x 1 can be replaced by the new housing covers with 
female thread M 8 x 1 without influencing the operation 
of the distributor-type fuel-injection pump, the housing © 
covers of the previous version will become invalid for 
service parts after being used up. Nhen ordering the 

new version of housing cover, remember that a threaded 
pin M8 x t is required’ for setting the full-load 
delivery. The. threaded pin with thread M6 x 1 will 
remain valid for: service parts. 


As of May 1985 the modification will be introduced 
gradually on all VE..F.. injection pumps. The part no. 
of’ the housing covers and threaded pins.should be ~ 
taken from the latest service- parts Motes 
7 
8 


Lo 


i 
t 
os 


Please direct questions and comment’, concerning the 


ponents to our authorized representative in your 


Technical Bulletin 


. ~ 
Only for use within the Bosch organization, Not to be communicated to any third pant 
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.40...46,58 


RADIAL-LIP=TYPE OIL SEAL oe  . yt9-460/143 En 
1.460 283.301 FOR p1sTRisuToR- TYPE Uh a, Miki ae 
ae a 12.1985 


In particular cases, despite allowable tilting play, 
there may be leaks at the drive shafts of distributor- 
type pumps. This is caused by cracks in the 
circumferential. direction of the radial-lip-type oi] 
seal 1 460 283 301 with delivery designation "CR 551 
000 USA". The delivery designation is marked on the 
end face ‘of the tel jacket (see picture). 


Geachihebererch KH. Kundendienst Kraltahrzeug-AusUstung. 
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If a digtributor-type pump ‘is brought in with leaks at 

the drive shaft, proceed as follows: ; 

~ MeaSure tilting play of drive shaft. 

- If the tilting play is within the: specified , PA 
tolerance (max. 0.25 mm in both directions), 
replace the radial-lip-type°oil seal. J 
Replacement can be performed with. service tooy KOEP 


“V3 without Sesmant ing ‘the pump: 


Replacement of the radial- Vinctvee tay is to be : 
performed free of charge during the warra y period. 
After expiration of the warranty. period, a goodwit 


application may be made. 2 


Since radial-lip-type of] Seats wi A delivery — 
designation "CR 551 000 USA® may fo- longer be. 
installed, please check your jnventory. of. these of} 
seals. Any existing inventor{és should be sent in. to 
KH/QSG. They will be replaced er re free of . 
charge. ; a 


Repairs and returns frof any Pele) inventories.” 
should be reported.throéugh the usual. channels. with 
reference to: this Te mice Bulletin. 7 ; 


T+ $60/143 


Procedure: 


Robert Bosch GmbH ” 
KH/QSG~ 
Auf der Breit 4 
7500 Karlsruhe 41 


Other countries: an 8 


Through RG/AV with warranty and goodwill application - as 
outside Germany Get and delivery. slip to ; 


Robert Bosch GmbH 

KH/LAV2- ~Auspackraum : 
zur Weiterleitung an _KH/QS6 
Auf der Breit 4... . 

01-7500 Kartsruhe 41°. 
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PUMP-HOUSING MODIFICATION ON > - | 'ypT-1-460/144 En 
- DISTRIBUTOR-TYPE FUEL~ INJECTION a a wie 
PUMPS FOR IHC : yf wee oe pele 


‘a = Preyious version” * b= New version 
On distributor-type injection pumps VE...F 
the shape of the-fuel inlet in the pump housing (Niere). . 
has been modified as of FD 448 (see picture), — .- 
This modification also calls for a modification to the 
supply pump and the support ring. ns Batt 


| for THC, 


If, when repairing, a pump housing ‘oF ‘the new jereion. @ 
is used, it is necessary also to use the ‘support ring: 
(Item 9) and the supply-pump servjce-parts group > —- 
aah 801 or 7) according to the’ latest Service-parts: 
ist 
Use of the Meereat versions of support ring ‘and. _ 
supply pump will result in no BNP: interior apres sure be 
building up. ; 


Published by:. 


Robert Bosch GmbH 
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Please direct questions and comments: concerning: the 
contents to our authorized PepreseataviNe in your 
country. 
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-40...46, 58 
1-460/145 En 


IN VE..F.. PU 
, 2.1986 


OM MP EMP A a a a NY 


OME a Lt AD at LD a hat MF a a a 


1 = Plug 
2 Riveted-on Plate 
To prevent wear at the contact ‘eine between ‘plug 
(governor sleeve) and starting lever, a harder 
: material (DMO 5) is being used. 
This prevents the plug working into the starting lever: 


Geachattsberech KH. Kundendienat Krattahrreug-Ausrstung 
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Starting levers and plugs ‘made of material DMO. 5 can ~ 

be Tdentified by the following features: 
- Sleeve plug with grooves (see picture, arrow) 

o ° Starting Jever with riveted-on plate e ~e 


if repairing, under no circumstances install ‘a hard 
plug made of DMO 5 material with a soft Starting lever 
(without riveted-on plate) or vice versa. 


7 
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Reaietey : 40. Lae, 58 
: 8 File . i 
VE PUMP. ou, a iy ~ VOT- ae En 


Assembling the distributor i a eee, |) 1986 
head , _ ee ee eee ree 


% = on se 


In the case of aicenibutors pe fuel- ~injection pumps Bi 
installed. in-vehicles with direct- -injection. engines, the 
plunger return spring assembly 48 positioned in-series |. - 
produ ‘tion at-the TOC of A distributor plunger: with’ a 
speci pe force. : 


/ 


pot 


These ‘bump versions aréd, therefore, | 
the designation. Koy is’ used in the releva 


MOO yn 


ey | 


\ 


Plunger” return spring assembly . 
Shim rings 


- 
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3 VE FUEL INJECTION PUMP. 0 460 494 071, 5 ~ yDT- 1 460/138 En 
“IN’OPEL KADETT/ASCONA-DIESEL °- oa eH 9. 1984 
Load-dependent injection timing (LFB) Pie 

7 fo ._Jonger’ fitted 


eo" 
> : 


7 


As from FD 349: (September 83),. the Vesa saapendent 
oe % injection timing (LFB) is no longer: fitted to: ‘the: ve 
distributor fuel-injection pumps.’ .. oe 
~-O 460 494 074. (VE 479.F 2300 | IR 82), 
0 460 494 114 (VE 4/9. F 2300! R. 82- is 
’ VE distributor injection pumps witich are fitted with. 
load-dependent injection timing can be recognized due. to. 
the followtng features: fe 4 


- Hole bored ‘throgigh the governor shaft and he: collar. 


7 A ‘second Ball is fitted in the pump hous ing at both -» 
_ the governor shaft in addition to the ball fitted ee 
the side oF the pump at the fuel inlet) 


7 Rotational. speed specifications. for the sajustoent of: 
i load, , dependent injection eae are mehoded 1 the 
test’ spec sheets (point 1. 7). oe, ee 


: | ge 
The pe ae are not ‘present with VE dibtributok. pimps 4 
not oreteds we Joad- dependent injection Emig: 


Up -to and including FD 351 (in lovenbel 83), the VE 
distributor} ‘pumps given above will. continue to’ jbe fitted 
_ witha pump : \Housing-which has avball at both: oh ; 

governor shaft, even these: pumps are not fitted ‘th, 


load- dependent pedser ion timing as of re 349, 


Geschattsbere: ah KH Kundendienst Kralttenr, 2eug Ausrusiyng. 
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These. pumps are identified by means ofia blu2 paint’ 
marking in the vicinity. of the ball fitted above me 
governor shaft. 


As of FD 352 (iecenbey 83), both the ‘ball and the: blue. 
paint marking are omitted. ; 


ae i oe 
‘Those. VE dicerabucon pumps’ on anich “the | Joad- Saepehdent 
_-Injection timing is removed: during the. course. ‘of repair, 


are also to be identifiéd by a°blue paint marking in the — 
vicinity of: ne ball above ‘the governor shaft. . 


“The test specs. and: the: setviee. part lists will be’ aes 
amended accordingly. ee oo) : , 


it 
ne 
fn 


te 


Please direct Goestions ‘and coments Rorbenuing: the: 


contents. to our authorized representative in your 
country: 


bos \ 


Only fer use within the Basch organization Notte be communicated 10 any third party 


a A 
“% ae - 40...46, 58 
* DISTRIBUTOR- TYPE FUEL- INJECTICN PUMP o> / MOT-1- 460/139 En. J we 
0 460 414 014. (VE4/11F 1200R94~ a a Gane ae Sect 4161984. pate ME VT: 
in Steyer tractor get ERIS ene : 
© oe Z | 
Jhe siayer tractor mode} 8075, with engine ; = 
WO 441.45/3; 3451/47 kW is equipped with: the above- ar . 
ment ioned fuel- -injection pump. , 
Some of these VE distributor- ~type injectiow’ puns have > 
a hydraulic head with delivery: valves: which do not - 
correspond to the status of the service- parts Vist. 
- The: part. numbers. which differ. from ad service- pert 
list are as follows?” 


Desi ghation oo ae secre Pe dele he 


fydrallic head {Ipem 50) 7” - 1-468 334 401 
Delivery valve ‘(Item $5). ~ mat 468 522 001 


~ The VE distributor-type pimps. in question can. be . ae 
recognized by the FD (FD 441) as well as’ by the-letter. | 
A on the Fastening ge a0ge of the’ pump | housing. ” 


When repairing, it is necessary either to “change : 

‘delivery valves and hydraulic head ‘together and to (ida 
replace them by the service parts given in- ‘service- 
parts list, or, since the use of the service™parts -- 
which differ from the service-parts list-does not 
result: in any, adverse effect on the VE distributor- we* |. 
type pump, to use the above- mentioned service parts ee i 
euch differ from: mE service- ~parts list. “UR 


a 


aT 
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Hees When s 


o 


tt-ing this VE- dcribincr: fipe injection pump, 
however\ it is then necessary .to perform the. following - 


settings which differ - from the Soot apecit cable 
meets ; = 


“Prestoke dettive hy, Ue 0. 5 mm: - 
ae Test peep Tleanions, Sec. 2.3 = 500 min” 1, 
a “57. 5-60.5 "cm? /1000- 
’ = ee _°  Jifts - 
Wee (55. 6- 62. 4): -em?/1000. - 
a \ — aE lifts: ae 
i. esace Be 
AN cine settings are to be performed ‘ in wecoraanee?: 


with the. data che in the ‘test- rapec ification: sheet. 


" Responsible: . 


Robert Beech GrbH : ; 
Division .KH 


‘Technical After Sales” service (KH /VK0. 2). 
r 


Please ‘direct. questions and eae the 


contents to Our a authorized Ua ice ra ‘in your om 
country. e : 


Cowen, 
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DIgTRIBUTOR-TYPE FUEL: INJECTION PUMPS ~  WDT-1-460/136 En 


Le MAN COMMERCIAL VEHICLES 


WITH LEAKING CONTROL-LEVER BEARING Wm ~ 5 -4084 


BOS 


“ following parts set:. 


t 


: SS Ne he pe » : ae 
a® ‘ afl ‘ : 
pe ee 


In MAN commercial ‘vehicle engines D 0226 MKF/170 with — 


_ distributor-type fuel+injection pump 0 460 426 028, ip 
VE 6/12 F 1400 R 120 with manifold- ~pressure compensator Sf 


it is possible in some cases that after a short opera- — 
ting time the bearing. bushing on_the. control- lever 
shaft will become worn and begin, to-leak. 


In the event gof failure during the warranty eriod: the ex 
distributor- type injection pump must be. converted. to” 
the latest. METS TON. with extended. bearjing. bushing. “ 


Since the conversion also requires MAN parts” it is 

necessary to obtain the complete convers‘on kit from 7 

your nearest MAN agent. Thenefore » please contact your © 

agent and ask him to maintain: suffacient stocks . of ‘the 
ma 


“Bosch distributor- type pump MAN ste set 


0°460 426 028 \ oe 81.11102-6012. - 


a“ 
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The conversion as well as the costs for.setting should. 
be handled with warranty report G21° stating the defect 
number 35 and referring to this Service. Bulletin. 

For this work. we will reimburse. you max. 15 work units... 


After expiration of the: erence parted the ‘conversion 
is to be carried out subject to paymerrt.. ee Ss 


After tonversion the MAN custonier number on the ames 
plate of the pump must be changed; there is no changes. 

to the Bosch part number. . .- = ah 

‘MAN cust. no. ¢ MAN cust. no. Bosch part number 

Old ao New © ae 


=17535 (TBI 0 460 426 028: 


. 


AS of. FD 441 (Jan. 1984) the modifications are in- 
corporated in series BEeUCENON 


ee 


L- 460/936 


eae Q al 
Sw] 


CLitihhthbdddeek 
nage 


Aw 


O-ring  - *~s -220 = Cyl. helical coiled 


Manifold- pressure . Spring 
2 


Control. lever 
Plain washer , 


compensator . | 289 

Seal ring - 290 

Control shaft 291: = Spring lock washer 

Shim. —— ss 292 = Micro- encapsulated 

_= Control.lever ' screw |, 

= ‘Spring lock —_—. 325 = Spring seat (new) 
washer -.- 329- Spring seat age 

= Hexagon nut 


‘New control- lever bearing with: extended bearing bushing. 


hwowon 
-homea u 


au an 


4 iS 
: » 
° 
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Please direct questions and comments -concerning “the 
contents to our autony cee Bet ah in. your 


country. : ae - 
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_ DISTRIBUTOR-TYPE INJECTION PUMP 0 460 426 032. ar VOT-1-460/134 En 


VE6/12 F 1400 R 132 FOR MAN COMMERCIAL VEHICLES oe 441984 
12.192 F.. and 14.192 F.. ; Sg oe 


“WITH DIRECT-INJECTION ENGINE 0 0226 MK 


Onty for use within the Bosch organization. Not to be communicated to ony thd party. J 
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The above-mentioned vehicles with direct-injection engines. have a power output: ~ 


of 141 kW (192 HP-DIN), The fuel is injected at a pressure of «200 bar. 
This places extremely heavy demands on the distributor-type. injection pump and 
therefore necessitates. for the first time the use of extremely strong materials 
for the drive parts® -. a ea a ee ee 


The slotted washer, bearing pin and rollers are made from a special, high- 
Strength steel (DMO 5). | Oe oe re ea ; 


and have undergone special 


Drive shaft, ‘cam roller ring and cam plate are uprated 
hardness treatment. a : ; i 
To rule! out any confusion with service parts of similar’ appearance, these parts. 
are identified with "DE" (standing for direct injection) and the last 3 digits - 
of the part number... Gt sg a2 4 Oe § mie Se 


Si Baal Bn alt. pote er nee Pi 
In case of repair, use only the parts listed on the microfiche and identified 
with DE, since otherwise the distribytor-type injection pump will fail after a 
short period in service. oearn 


Example: 
Cam plate 
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DISTRIBYTOR-TYPE FUEL-INJECTION PUMP voT- I- 460/142 En | 
0 460 494 138 installed in turbo diesel ig, 1985 
WW Golf, Jetta; Audi. 80 — : 


Interchangeable distributor- aune fuel- “iniection pump 


The above-mentioned vehicles. with deiibatactibe cnt 
injection pump 0 460 494 138 (VE 4/9 F 2250 R 149) as of 

FD 451 (Noy. 84) have in some cases been equipped with | 

the interchangeable distributor- ~type pump 0 460: 494. 134 
(VE 4/9 F 2250 R 134-1). a 
Version .. 134 can be identified ‘by the stop. lever and 

the 2-spring system on the contro]. lever... 


The nameplate of pump .. 0 460 494 134 has the aaesTate 


of pump .. 0 460 494 138 bonded over it. These puns have 
the serial numbers 00001 to 01800. 


j 


The sett ing of such distributor-type injection pumps on 
the injection-pump test beach must, therefore, be. Pe 
formed as for pump .. 0 4 : “94 N30? 


ys at 
Likewise, the service- parts Vee for pulp version: 0 460 
494 134 is valid. 9 | ie “| 


There is no change in the injection. tiatig (0. 90 mm: = 
0.02 mm stroke ABDC). 


“| 
1 
| 
| 
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New Product 


DISTRIBUTOR-TYPE FUEL-INJECTION PUMP. WITH _ VDT-1-460/6 En ~ 
EXTERNAL MANIFOLD-PRESSURE COMPENSATOR hae 10.85 » 
(VE..R.170) installed in VW: type II na be RET 
turbo diesel (01.85+) ~ . + 


oe 


a It 


Due to the installation position of the engine in the 
turbo diesel vehicle, it has been necessary to change 
the overall height of a hitherto known distributor-type.. 
fuel-injection pump with manifold-pressure compensator 
so that the overall height of the engine is the same. as 
that of the previous naturally-aspirated diesel éngine. 
This has been achieved by lateral mounting of the mani- 
fold-pressure compensator on the distributor-type pump 
while retaining the installation position on the engine. 


Technical Bulletin ‘ 
« * 7 ry ? 
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ro 


~ Design of external manifold-pressure compensator _ 


1 = Aneroid capsule - a! 
2 = Connecting rod = 
3 = Support pracket < 


Technical “Bulletin 


J11 Ba 


Design of external danifold- ressure com ensator 
, @ (continued) . ry ; 


4 = Full- load chapge® air- pressure Hexagon screw 
stop Teen 
5 Manifold-pressure ‘compensator = Inducted-quanti- 
control lever — ~ ty: stop 
6 = Manifold-pressure pOnpens ator Intermediate 
central oe ia ; ~.. + Charge-air 
oS pressure stop 


Note: 


Do not loosen tiexagon screw of control lever/central 

.. lever white distributor-type pump is mounted on engine. 
since, otherwise, it will be necessary to reset the 
contro} lever and central tever with respect to each 
otner on the jngecelens pump test bench. 


Technical Bulletin a 
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ca ny 


. 
ENO 11 FF 
v, Me 


\! 
AY 
AY 
AY 
XN 
‘\ 
x 


Guide pin. Control ‘lever 
S 


{= Se 
2 = Sliding bolt - Stop housing 


Functional description. - : 


The manifold-pressure compensator (aneroid capsule) is 
screwed onto the hydraulic head by means of a support 
' bracket... . 
By means of a connecting rod, the aneroid capsule is 
connected to the stop housing and, depending on the 
charge-air pressure, forces the manifold-pressure-comp- 
ensator control lever in the djrection of the full-load. 
. charge-air-pressure stop. This rotary motion is trans+ 
mitted to the eccentric sliding bolt in the stop 
housing. ; i , ; ~— 
“~A_guide pin that engages the sliding bolt thus acts 
axially on the control lever, limiting the full-load 
delivery. _ i a oe on 
- Please direct~questions and comments concerning’ the 


~ . 
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PartsCleaning =——it* ie Gen. 


Use of highly-inflammable cleaning . _VOT- 1-Gen./18 En” 
agents, or cleaning agents which a 7. 1978 — 
are dangerous to health é : 


When cleaning parts which come from vehicle electrical products prior to repair, it is permitted 
to use the following cleaning agents: Benzine, trichloethylene'(tri) and perchloroethylene 
(per). These ore dangerous, and must be hondlad with appropriate core. The relevant safety 


regulations in West Germany are: 


Regulations concerning work with inflammable liquids 
“(eF) issued by the Federal Labor Ministry (BmA). 


Safety senolevens for the use of chlorinated hydrocarbons 

as applied to the works ZH1/222 . 

os applied to personnel = ZH1/119 ; 
as issued by the Federation of the Trade co-operative: Associations, 
(Central Association for Accident Prevention and Industrial Medicine) 
Langortweg 103, D-5300 Bonn 5). 


| ¥ 


Benkines acetone and Athan! (ethyl! alcohol) | ‘are inflammable liquids and their mixtures 


with air are dangerous due to the risk of explosion. Parts washing may only: take place 

in tanks or containers solely intended for this purpose and equipped with a "melt" safety 
device for the lid which, in case the liquid catches fire, couses the lid to clase auto= 
matically and smother the fire. In the case of larger containers ( exceeding 500 x 500mm) 
some form of suction,extraction must be provided . 


Generators, alternators, wiper motors, small-power motors and other aiscivical: 
equipment for installation in vehicles are, in ever increasing numbers, being equipped 
with capacitors having long storage times (e.g. for interference-suppression purposes 
in radio-receiver or transmitter installations). — es 


When washing such parts, it is possible that a capacitor discharge con occur when the’ 
part is immersed in the cleaning agent. This can lead to an inflammable liquid catching 
fire. For this reason, parts on which o capacitor is fitted ore only to be washed in 
trichlorethylene (tri) or perchloroethylene (per). 2.8 . 


In the case of starting motors, it has already been pointed out in eorlier repair 
instructions that the parts should bey thoroughly dried ofter washing. in benzine,: this 
applies particularly to windings. With sliding-gear starting motors, the first test run 
after washing out must be performed without the ‘closure cop in order to avoid the 
possibility of explosion. - 
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Trichlorethylene (tri) and perchloroethylene (sai are both liquids swhicae Vapors have! 
a stupefying effect, and which are dangerous to health if inhaled over long. periods! 
Tri vapor is heavier than air, and therefore especially dangerous at floor. level. Gloves” 


. 


and goggles are to be worn when washing out parts in these liquids. i 


' 
> | 


If cleaning of ports is carried out regularly, of continuously, -in trichlorethylene only 
~ containers or tanks Intended solely for this purpose are to be used, and the suction | 


extraction device is to be switched on. When washing, parts do not bend over the | 


container. 
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NEW DATE OF PONDS TURE FROM 1980 VDT-I-Gen. 027 En 
for Bosch products ; cA ia 3.1980 


Replaces VDT-BMA 032/5 En 


yi 


Every ten yeors the figures oe the nicake furs in the date of manufacture (FD) 
for Bosch products. ae 


In the years 1980 - 1989 we shall = using the oni tigiies al ~ 52 for January to 
December. 

Some products are only marked with quately figures: (e.g. spark. plugs and nozales).: 
Since the third quarter of 1978, .the. quarterly figure used shas been. the FD of the second . 
_ month of the appropriate quorter. - 


In front of the month- -figures in the three-figure FD number, we give the: yeorfigure, s 


that Bosch products from 1980 onwards will receive the following: dates of manilective: eee 2 wet 


(as ‘a “ogmleder we have quoted ney, FO for 1979): 


ae 


(1979) | 1980 | 1981 | i982 | | 11987 | 1988 


January 921” | 041 | 141 4° 

February | 922. | 042 

March 923 

April 

May 

June 

July 

August 

September 

October 

November 2 Bl Fb OSL: =} 2 
December | 052: | 252} 352. 452 | $52 652 | 752 ‘852 


Please give the exact date of monufaciure of disine. products. on dN gurantee laid, 
since this detail is of great importance for quality monitoring and control. 


s 


Geschattsbereuch KH Kunaenaienst. Ktr- Auarostung ‘ 

£ by Roben Bosch GmbH 0-7 Stuttgart 1 Posttach $0 Prated in Ine enecerel Reoudhic of Germeny 
Imonme en Reoudlique Federale d Allemagne oar Robe Boscn Gm 

a 


Sears tig mage ane ee enee eT eae ae 


TEST SHEET FOR FUEL INJECTION PUMPS -VOT-I-Gen. 053 En 
! 


Instructions for use in , 4 . . "40.1982 
after-sales service | wee 


Testing and adjusting specifications in test sheets give the customer. the 
values that specialists have stipul ted for his fuel-injection assem and. 
they can be. referred to again at a Jater stage if required. 


Great importance is attached to’ the documentation of testing and: ‘adjusting. 
specifications not only as evidence| in quetantes cases, put alsa: in individual - 
cases of quality control. 

The test sheet is an important itemjin the quality work of the Bosth"attér- ae. 
sales service centers and will be introduced immediately to the after-sales 
service organization and is to be prescribed for use (example see over). ~ 


Application 


The test sheet for fuel-injection pu Ps must be drawn up for ant testing and 
adjusting work carried out ‘on the injection-pump test bench for commercial 
customers (e.g. vehicle representative organizations, authorities, forwarding 
agents). The test sheet may also be drawn up and handed ‘in for private » 
customers. , 


In the case of guarantee claims on injection pumps, providing these concern 
testing and/or adjusting values, a test sheet should be kept with. the 
guarantee claim form in every case.« io. 


The signature of the workshop manage canfikms that the ihens to be tested 
was in fact tested with the test equipment p scribed by Bosch and that: the 
relevant test regulations were: adhered to. : 


The test sheet (1 pad = 50 duplicating sets) can be ordered in the usual 
manner by quoting publication no. VOT-W- nOOIS Ue mae - ue 


Test sheet for fuel-injection pumps 


VOT-W-400/308-1 En 


Pump 


Governor 


Customer 
Assembly no. 


Series no. 


— = Measurement when received, A = Measurement when adjusted 


Prestroke E 


Breakaway 


Manitold-pressure 
compensator (LDA) 


Timing-device travel 


Supply -pump pressure 


Overflow quantity 


Breakaway 


Cam sequence: 
mm RT : ‘ 
Angular cam 
spacing: 


mm RT tess than at full load 


Order no. 


_ Tested on re 


oe 


by 


°camshaft 
camshaft . 


= 
a 
= 
2 


tormue-contsol travel 


mm RT less than at full load 


Company stamp 


BOSCH 


Mm. 41 


cm3/i0s 
cm/10s 
¢m3/1000 strokes 
~ . ¢rn3/1000 strokes ~ 


Date, signature of examiner 


5] 


Signature of workshop manager 
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1SO CALIBRATING Olt FOR FUEL-INJECTION PUMPS VDT-I-Gen. 055 En 
ve * os is 3 . 12. 1982 


n 
1 
\ 
tna 


a 


The new microcards WP. 00 etc. were sent out ‘in October. 1982. Whén you receive 
these microcards, which are distinguished by a pink head band and the ISO. symbol, 
you should throw away the old set WP .. with violet color. band. . 
‘\ 
Ghanaee have been made, in particular, to the test specifications ‘of those types, 
of Pump which are still being produced as Standard SAEs, 
The specifications for the following types have not been cranes - 
ECS) .. B sey EP/VM ws, PF Pa Se eo ae »D(V).. 
All pumps, with V numbers, 
Schafer (Kugelfischer) pumps (gasoline and’ diesel), ‘and 
FIAT pumps. (Bogch “Ficence). : 


Specifications for the following types can only be changed gradually: -- 


PE(V)..Z (WM).., PE..CW.., PE..Y.. and 
i SIGMA rae (separate microcards) 


‘For setting the gasoline injection pumps - eo ; 
' ZEA/ZEB 2°KL.., PES..KI.. and PED 6.KL..the existing test specifications for 
~ 40° are used but the 150 calibrating | oil is heated to only 20° C. . 


If test specifications should be required for a fuel- ~injection pump of the 
above mentioned types, these can be made. available on request. 
Telex address: 72.66 808 jco d. 


Q-values stamped onto additional nameplates without. 1S0 designation ome to. the 
galibrating 07) used up es now OL 61 v4i.. | 


’ Hixing of ISO calibrating iis of different nighlipaeturene Is not permitted, 
because of the alloying constituents with different additives which cannot: 
be chemically mixed. ° 


‘ 


The existing procedure of mixing special oils with gasoline. or diesel fet: is mo 
longer permitted either, because the viscosity of such mixtures” is often very i 
different from ee of the 180 calibrating oil. ~ 


° es > oy) 


a 
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TELEPHONE‘ ENQUIRIES ABOUT TEST SPECIFICATIONS 7 VDT-1-Gen. 057 En 
FOR INJECTION PUMPS - ' Bias i 3.1983 
; . 


040... a : Jay i ee ee 
041... zh SiG 

042 . 

046 .. 


There has recently been a considerable increase in enquiries snd demands for: 
test specifications for fuel-injection pumps and governors. The. following . 
regulation has therefore been introduced and will apply until further 
notice: 


1. cadinies about t test specifications can be divecveds 
to KH/VSK nau, Tel: 07153/63-623 kautona. lye 
telephone Wagring service). 


‘ Experience has shown that. answering enquiries meh 
the cooperation of various departments often takes 
several hdurs. Answers to enquiries can therefore 
be made.at the earliest during ‘the afternoon ote 
the day in question. ; 


This .time delay must be taken into account ‘especially when a. fuel- ~inject ion 
pump is being timed again after repair work. It .would therefore be of ~ 
considerable assistance if a check could’ be made before each period of . : 
repair work, to see if the test specifications are in the microcards. Mf ‘they = 
are missing, oe can then be ordered immediately. 


e ‘i 


Ps ae : ., ? 
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we Sie ee ao 40...46, 58 
VISCOSITY TESTING OF CALIBRATING " VDT-T-Gen. 066, En 


OIL TSO 4113 FROM INJECTION-PUMP ed | 
TEST BENCHES | | ae 


The accuracy of testing and setting operations on injec- . 
tion pumps is dependent not only on the care and atten- 
tion of the tester and on the proper condition of the. 
test bench and accessories, but also on the Pye Me 
fluid. = 


Test specifications for Bosch fuel- -injection pumps are 
based exclusively on. the calibrating oi] to ISO 
Standard 4113 and’are only reproducible in the service 
workshop if, among other things, the viscosity of the 
calibrating "oil is within the limits laid down in the. 
aforementioned standard. 


The. kinematic viscosity of the calibrating 01] must, in 
accordance with ISO Standard 4113, Be 2.45 cSt to 
2.75 cSt (1 cSt = 1 mm@/s) at a temperature of 40°C. If, 
as a result of contamination, the viscosity of the 
calibrating oi] is changed such that the limits of 

2.45 cSt and 3.00 cSt are fallen below or exceeded re- 
spectively, the calibrating oi] must be renewed. 


For the above-mentioned reasons, therefore; Bosch 
diesel service workshops must, with immediate effect, 
regularly check the viscosity of the carver stins:° oil. 
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Checking must be performed once a week according to ISO 
Standard and must be repeated no later than after test- 
ing or setting 20 injection pumps (corresponds on: 
average,to about 35 operating hours). If no injection 
pumps or fewer than 20 have been tested checking must 
take place after no later than 6 months. 


Checking is performed with the aid of viscosity tester 
KDEP 1500 which: can be purchased through the- usual 
channels. You have the corresponding offer sheet. 


The viscosity tester KDEP 1500 is supplied with the- 
following accessories: fy oe 

- Viscosity test beaker ° 
- Collector vessel with lid - ao" ae 
> Thermometer with protective hose and holder | 


‘The viscosity is checked by measuring the allowable . 
‘drain time which the calibrating oil needs to drain: 
from the viscosity test beaker’ through a calibrated 
bore. Taking account of.the prevailing temperature of © 
the calibrating oi1, the measured time +s compared with 

a nominal drain time listed ina table. If the mea-  — 
sured drain time is outside tolerance, the calibrating | 
oil must be renewed. . eee ee Ie ee 
Precise instructions on testing are enclosed with =... |: 
viscosity tester KDEP 1500, and are.also ‘contained on) | | 
SIS microfiche W-Gen,/7. Lie 8 ee ee 


ae - 


‘@ 


lease direct questions and comments concerning the 


. 


contents to our authorized representative in your 
country. i sy ee -_ ; 
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CALIBRATING OIL ’TO'ISO 4113 (sti VOT-I-Gen. 074 € 
FOR DIESEL FUEL-INJECTION PUMPS 198 
Notes on use of calibrating oil ae 


Calibrating oils approved by HOSED: 

- Shell- Calibration Fluid S 9365 “shan International). 
- Snell V oil 1404 (Shel1- Germany) 

- Shell Norma fluide B. R. (Shel France 

- Viscor Calibration iid 1487 AW. (Viscosity Oil). 

- Castrol fluido para Cal ibracao a11y/(castra Brazil) 


CAUT 1 ON: 
Oils from different suppliers u t not be mixed. 


Keep containers tightly sad a well ventilated, 


places. ~. \ d 
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Ne 23 ae 


When working - - particularly at the 
bench: . 


- No eating, drinking or smoking. 


Do not inhale vapors. 


\ 7 ‘ F f 
The workplace/working space-must be well ventilated. 
Prolonged inhaling of vapors mo cause intoxication or 
headache. 


“ 


Treatment: ie —_ 
‘Freshiair, p Ssibly use of oxygen, do not administer 
any cardiovascular drugs. - 


Prolonged contact withthe skin may lead: to skin 
rashes in sensitive persons. 


Treatment: 
Wash hands as frequently as possible and use protect- 
ive skin cream or protective aloNess ~ 


If oi] comes into contact with “eyes, ‘clear with run- 
ning water for several. minutes. 


If wetted with oi], remove clothing a ee 

- \ ; 
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“CALIBRATING OIL TO ISO°4113, FOR st VOT-I-Gen. 076 En 
DIESEL FUEL-INJECTION PUMPS © on 12.1985 


“Wear Pe ereonien 


Calibrating ot]s approved by Bosch: 


Shel] ‘Calibration Fluid S 9365 (Shell International) 
shel] V-0411 1404 (Shell Germany) _ . 

Shell Norma fluide 8. R. (She)1 France) 

Viscor Calibration Fluid 1487 AW-2 (Viscosity 041) 
Castrol fluido para Calibracao 4113, (€astro] Brazil) 


Only these calibrating oils auarantes ‘at present the” 
_ wear prevention we require. 


Wear prevention is of utmost importance for’ djstri- 
butor-type injection pumps. Our investigations. 

- provide clear, always demonstrable proof that the use 
of calibrating oils, whose wear prevention does not 
conform to our conditions, can lead to friction wear 
when running in the pumps both after production and 
after repairs. Depending on the loading of the pump 
in subsequent service, this may result. in. premature 
failure of the pump. — . eae 
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Other companiés, e.g. Daimler- Benz AG: release 
calibrating oils which do not meet our ‘strict wear- 
prevention conditions. ‘ 

The reason: 

Dadmler-Benz AG does not. instal? any Pe ee pe 
fuel-injection pumps in its vehicles. Calibrating- 
01] advertising concerning the release given by 
Daimler-Benz ought, therefore, to be restricted. fo in- 
line pumps unless it wishes to avoid the: actual 


technical problem. a | 
_ To ailaanites: our quality standards aise: at after-sales 
. Service level, we hereby make it a binding requirement 
that only calibrating oils released by us be used. We 
reserve the right’to check. this when warranty damage 
is reported on distributor-type pumps. Warranty, 7 
claims will be réjected if. failure is due to-wear and 
a’ calibrating on not released by us has _been used. 
i, 
eee o 


Xs 


Beg 


md 


es 
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CALIBRATING NOZZLE-AND-HOLDER®’ . voT-I- Gen. 1002 En-’ 
ASSEMBLIES WITH PERFORATED = 09.1985 '. 
PLATES” . “supersedes 11,1984) — 


"supersedes 1-400/1001, /2002 - 
I- 460/1002 


The ever higher Fecutvoncnte regarding ‘oo of 
setting and’ testing can only be met using test ee 
ment which guarantees hydraulic characteristics as c 

as possible to thos pertaining on the engine as Sala ; 
opening pressure, volumetric flowrate and line length ; 


For these reasons, it has deen necessary to specify ne 
calibrating nozzle- and- holder assemblies. 
This concerns inject ion-pump assemb] ies with in- vine 
pumps of sizes MW and P as well as VA and VE distributor- . 
\type pumps. : | 


y : } 


Sei 


~ The following calibrating nozzle-and-holder assemblies 
have. now been introduced for use when setting and te t- 
‘ ing the ae On pump models concerned: 


r 
Goachattadere ch KH Aundendiensl Krattlahrzeu -Averdewng. 
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“A 680 103 094| 17243 
1 680103 095} 17243 


mi 


——s - ; 
The part nos: aor the corresponding’ single-hole nozzles os 


a7). 
a Ney, AT \ f 


' are: ft ! 
'- 1 688 90): 999 for nozzle-and-holder assy 1 688-901 016,° 
a i . ee Wiese eve 


2 -017,: 


a ~ ae ..019, 
ET Pee ere Oe meer tts 
1 688 901 991 for nozzle-and-holder assy 1 688 901 023 
a oe — ew and ..025- 
The various calibrating nozzle-and-holder Assemblies 
can be converted by changing the perforated plates and 
changing the setting of the opening pressure. : 
The tightening torque for the nozzle-retaining nut is 
60 - 90 Nm. ae ye re ee Le 
Conversion should, however, only 
tional cases. oe hn ae eee ane 
It should be noted in thi§-respect\ that calibrating 
nozzle-and-holder assemblies are very sensitive compo- 
nents of the.entire test equipment and require “utmost.- ~~ 
cleanliness when working as well as \very’ precise 
setting of the nozzle-opening pressure. - ~° 


e performed in excep- 
: my 


The calibrating nozzle-and-holder assembly specified 

for the testing of fuel-injection pumps is listed on 
microcard SIS-W-Gen./7 .or on the respective test-speci- | 
fication sheet. » , : : 


-L-Gen.1002 


of The (des ignation: of the spe ‘ed calibrating. fuel- ~injees 
tion tubing is normally also 9 be taken from microcard 
SIS-W-Gen./7. 0.” 
"In ‘special cages, it is ‘Listed, on he test- Séci fication 
.¢ .» sheet together with | thé applicable A n zte- and- nolgey 
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Injection-Pump Test Bench 
Conversion to Flywheel 
1 686 609 057 


’ 


In’ order to mount the larger flywheel 
11686 609 057 (see also VDT-W-400/305) _ 
oh the drive shaft of the injection- pump — 
test benches EFEP 375.., 410.., 385.. 
and 390.., the suction line, discharge 
“tubing and vacuum connections must be re- 
positioned. (ttems 5, 6 and 7 in Figure 1). 


‘1. Removal of the connecting parts - 
7a nem 


ah ‘Test-oil inlet - Item 6: - 


Remove the hose fitting ontthe aon wal: 
valve; the fitting is accessjble above 
the oil motor after taking off the rear 
wall of the test-bench housing. After 
unscrewing the 3 countersunk-head 
screws, the pipe bend together with = 
the hose can be pulled out ‘through thes 
‘hole. : 


ea 
Suction-line connector - Item 5: 


. a. 
After unscrewing the 3 countersunk- 
head screws, remove-the pipe bend, 
loosen-off the hose connector and poll: 
off the plastic hose. 


Vacuum connector - Item 7: | - 2 Pressu 


aan ey “3. Graduated dise.. im : 
Unscrew the countersunk-head screws, ° 


loosen-off the hase connector and pull | : Bocklogh- ee ciel Pm) 
7 5 Suction- line: connedtor’ 
out the’ ‘hose. : a 


6 Pressure- line connektdr ‘(est-oil inlet). 
ee Suctipn- -line connec: or 


(Blank off when oF used) 


5 
A ; or ae 
P H re 


ue 


| : 
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Geschatianereich KH Kundendienst. Kiz-Ausmetung 
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eer ere 


Be op 


eal Ear eae eet 


Drilling dimensions 


er 


2. Drilling the new conector openings : 


(Use flange as marking template) ~ e 


The 32 mm dia. holes (cut “using a.spot : 


facer), and the M4 tapped holes, are — 


to be located on the operating. side’ of ° 
the test. bench which experience has. 
shown to be used the most. During dril- 
ling, beware of electric cables, it might. 


even be abVisable to lock the ‘push- ~but- 
ton switch and remove™ 
a“ ° 


. 


1- ¥00/1000 


3. Modifying the pipe bends 


Modify bofh pipe bends, for test-oil inlet 
and for suction-line connector, "in accor- 
dance with Figtre. 4 so that they fit Goring) 2 
reassembly. Shorten them as shown in Fi- *' 
guré 4 and re-solder (braze). < 


4, Reassembling the ponnesting parts 

Assemble in the order givén “under 1, (Og. | 
connect the hose which. léads to item 6 with 
the pipe bend and insert it in the hole pre- 
pared; secure with the countersunk-head. 
screws . # 
Items'5 and 6%in dccorance with 1. 
Blank off the hole on the upper side with — 

, appropriate ¢ cover plates. 


-Figure 4." Modify pipé bend 


5. Remove and replace the flywheel 


~- 


The flywheel is secured to the drive shaft with kékiogon'-head screw, bahia ond eae 
After:temoving the multi-plate clutch, unscrew the caaueiaiee screw and pull off the old: 
flywheel . cy cos 


US 
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Sauer INSTRUCTIONS FOR RUNNING- ~ > VOTeI- -460/1004 En 
METER IN INJECTION- PUMP TEST. 
BENCHES ; 


40...46, 58 


a. 1984 
Pape a 


ow nates Sy 
ae 
! , 


For proper mayntenance at pagans intervals it. is . 


“necessary to record the operating time. ofe injection- 


BOSCH 


pump test benches*by means of a running-time meter. 
The instructions apply to the. installation, of. rupning- ° * 
time meters 220 V, 50 Hzy Part No. 1 687 233°092 and | re 
220 V, 60 Hz, Part No. 1 687: 233 094 - 
in injection- pump test: benches. EPS°270 oe ie 
_.+. * ‘© -EFEP 500 Pilon 
~EFEP 500 Av eis 
EFEP S152 0 yo 
EFEP 615 © 0 de, 
EFEP 615 A 
EPS abe 


«- 


and their S-versions, © gy 


The running- -time meters can also be ‘installed, and 
appropriately connected in older, non-listed test 
benches. The running-time meters are to be ordered 
directly from ote manufacturer quoting: ae Bosch ae 
number: a 


3 Fritz K ti b Teer 
Zahlerfabrik GmbH — 
Postfach 3440 
rey a Schweriningen 


me, o 


Geachattsderarch Ket Kundencienst Kratfanezeug AusrJatung. 
© by Robert Boech GinbH, Postlach $0, 0-7000 Stutigan 1. Printed tn the Federal Republic of si eaniey 
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Na Kb 


Preparations: for installation: vo af ; of hs 
‘of f". 


Main switch oa injection-pump test bench at: 
- Disconnect control cabinet from the mains. | 


The running-time meter is. installed in the control 
cabinet. To do this, cut-out a-hole with a circular 


_ cutter (50 mm diameter) or with a keyhole saw (45 x © 


45 mm):~. See illustration for’ installation: dimensions. . “ye 


“Electrical connection: 


EPS 270: . Connect terminal 1 of ruinn‘ing-time meter to 


_ terminal strip term. 7, and terminal 7 to terminal 


‘strip term. 10 of test bench. af 


EFEP 500, 500A, 515, 615, 615A: Connect ermine: 1 of 
running-time meter to terminal strip term. 1, and 
termina. 2 to, terminal strip term 36 of test: bench, 


2 


En 8 dhe 


1-4¥00/1004 


AANA ANANANARANAAARAAAANAAAASEARARSASRRRDAD . 


Connect terminal 1 of running-titte-meter to terminal © 
strip term. 1, and terminal 2 to terninal strip term. 
3 es anch. wa 4 a 
Re-establish mains connection. 

Main switch at XQN". . Switch on test-bench drive motor 
and check operatidp of CUNEO g: -time meter. 
Installation: 

STip the enclosed s aling rubber (2) onto meter housing 
(3). Insert meter tnto cutout from outside the control. 
cabinet. Slip clamp} (4) over detent on meter housing so 
that housing with sedling rubber (2) is close uP against 
the control=cabinet metal wall (1). 


Pub] ished by: _ 
Robert Bosch Gm 
Division KH ty gee ae f 
onhfker- -Sales Service Department for Training and 
A Tagtina Veay (KH/VSK) 
ase direct questions land comments concerning the 


“Electrical connection for EPS 675: _ Ce os 


contents to our authori ted’ REDFESen UAL. in your. 
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1. The EP/RZU.. Governor: 


Construction, Method of Operation and 
General Instructions 


1.1 Construction 


The EP/RZU.. governor is a mechanical speed governor 
mounted on injection pumps af: ‘type A and P of up to > 12 
cylinders. 


The camshalt Of the injection pump drives the measuring 


unit (flyweight unit) through the reduction gears. The re- 
duction ratio of the cam shaft to measuring unit shaft varies 
as a function of governor speed. To prevent a transmission 
of rotational drive vibrations fo the measuring unit, the fly- 
weight carrer is elastically coupled with the drive shaft 


by a ball bearing and a gorsion spring. Spring-loaded fric- - 


tion pads which vary in number according to governor de- 
sign, have been installed as vibration dampers. The num- 


ber of flyweights (2 of 4) alSO varies according to: the 


required nominal speed. 


The measuring unit shaft carries the sliding steeve for the . 


control linkage in which the fulcrum lever and stabilizer lever 
have been mounted. The motion of the flyweights is trans- 
mitted to the sliding sleeve by a thrust bearing. 


The axial motion of the sliding sleeve on the measuring unit 
shaft is. transmitted by the fulcrum lever to the spring- 
loaded link fork (extension of the fulcrum lever). 


The governor spring set is located. in the governor cover. 
The inner spring plate (in the sliding sleeve direction) is 


designed as a stop cup. Its position can be adjusted with . 
two screws (adjustment screws for full foad). This position 
corresponds to the full load contro! position. Speed is adjus- 


ted by the fork-type speed control lever which rests on the 
~ outer spring plate 


The spring of the Percent Regulation (P-Regulation) control 
is installed in the governor housing over the control rod, 
and is hooked to the control rod and acts paraltel tg the 
governor springs. By changing the effective number of spring 
turns, a limited correction of the P-regulation (formerly - 


‘speed droop’) up to + 1%/o is possible. 


The stabilizer is located In the oil pan of the governor. It 
consists of a cylinder with a piston and a spring hooked to 
the piston. The other end of the spring is connected to 


the stabilizer lever. The space between the piston and. 


cylinder is connected to,the oil pan through a throttle bore, 


the cross section of which can be altered with a throttle: 


screw. 
fe > 

1.2 Method of Operation 

With the engine stopped. the control rod is pulled to the star- 

ling position by the fulcrum lever by means of the spring 

of the P-regulation control. At the same time the sliding 

sleeve with the thrust bearing is forced against the retrac- 

ted flyweights. This position of the sliding sleeve results 

in a starting position ot the control rod of about 18.5mm 

(withstop. tor starting quantity disconnected). 


? 


' The repairs of the EP/RZU.. 


wWPP eos(004 N.Y 


After the starting speed is exceeded, the centrifugal force 
of the flyweights overcomes the tension of the spring in ~ 
the P-regulation control. The sliding sleeve is thus shifted 
in the direction of the stop cup and rests on it until the: 
Start of break-away (full load control position). The speed 
(start of break-away) is adjusted with the speed control 


lever. - é Ja 
bh a 


Under load, the engine speed drops at first. The tlyweights 
are thus retracted, the sliding sleeve moves the control rod 
in the ,,full load” direction by means of the fulcrum lever. 
The injected quantity thus: is increasgd, so that the set_ 
' theoretical engine speed is readjusted according to the p- 
regulation. The process is reversed after the load is re- 
moved from the engine. 


_ The time tor transition from one control position into the 
next can be regulated by the stabilizer. The stabilizer can . . 


only be adjusted with the engine running. By‘ adjusting ‘the 
throttle screw (on the outside of the governor housing), 
itis possible to adjust the regulating behaviour to engine 
- requirements. Naturally, it is assumed that the correct sta- 
bitizer spring has pesn installed ‘(specified in ine service 
- parts dist). 


The stop’ lever.must be operated to stop the engine. The 
spring of the spring-loaded link fork is compressed and 
the control rod is pulled to the’ slop position. 


1.3 Lubrication — 


In operation the governor is connected to the engine lubri- 
cation system through the injection pump: The oil is auto- 
matically maintained at the proper feve!l. During testing, oil 
must be added to obtain the specified level (inspection 


’ plug). In the. governor, oil splashed upwards is collected in 


a collecting pan over the ball bearing of the measuring 
‘unit shaft and is sucked into the lattes through an oil-col- 

“lecting tube. All sliding and rotating parts are supplied with 
oil centrifugally, forced through suitably arranged bores. 


1.4 General Remarks about Testing 2 


governor is described in Re- 


pair Ingtructions VOT-WJP 211/6 B. eX 
\ 


The following instructions descyjbe testing and adjustment 
of this governor on the injection pump test: “pench and the 


Li possibilities: of correcting its adjustment. on the engine. 


In_testing a repaired governor it is assumed that the sug- 

-@Q ns contained in the repair instructions were. followed © 

at the correct parts were installed, i. e. as specified 

in the appropriate service parts list for the respective go- 
vernor model. . 


Since ‘the EP/RZU.. governor can be driven with a 0% 
_ governor control (degree of regulation) it is important that 
speed jumps while testing the control rod travel in the 
break-away range should be very small. This requirement - 
can only bevsatisfied with a highly efficient. injection pump. 
test bench where the speed remains uniform during load 
changes. ~ : 


No special tools are needed for testing the governor except 
for the mounting fittings, and control rod travel measuring 
instruments specified for the respective pump model. 


! 


2. Testing and Adjusting on the 
| Injection eume mest Bench | 
: 24 

: Install injection pump with atlached governor on test bench 


a ee 
es eR ch ne ot one 


a - If control rod stop (starting susneieg eu is present, re- 
aw A a ge 


move it from the injection pump. 


weed 


S 7 ¥ 


22 
Unscrew small cover on governor cover and crown nut for 
the spring-loaded link fork. sg ae we oes 


Preset adjusting, disc of the P-regutation Sonal to approx. 
one half of spring length. 


Preset adjusting nut of the spring-loaded link ‘ik so that 
the counter nut is flush with the threaded bolt. 


« 23 J eee: 
Add lubricating ot (as in the engine) until it- flows out of 
the overfiow bore in the governor cover. / 


Important: Common oil! supply for pump and governgr. Ne- 
ver test with insufficient oil. 


Vent stabilizer: ioe / 

Open throttie screw by a few turns.; Move Stabilizer lever 
batk and forth approx. 10-20 times and slowly close throttle 
screw. A resistance must be (elt at the stabilizer lever when 
the throttle screw is Closed. fe 


Open throttle screw by one turn and; lock with counter nut ~~ 
“and crown nut. (Do not forget gaskets}). ’ 


Replace small cover on governor cover but do not: tighten 
popes screws. The ball head must be seated. in we sta- 
ihzec lever. 


WPP oestooy 
Na 


2.4 

Atlach measuring device for the control rod travel to the 
injection pump and set dial gauge to zero with the control 
rod in stop position. To obtain the stop position (Fig. 4), 
pull back control rod further at the spring-loaded Jink fork. 


2.5 

Drive pump at nominat speed and tighten both fastening | 
screws of the cover. Apply sufficient tension on the con- 

trol lever so that the governor starts to break-away at no-. 
minal speed. 


Increase speed until the governor has completely shut 
down. Set adjusting nut on the spring-loaded link fork so 
thal the control rod is 1mm from the stop. Maintain this 
dimension at all times (Fig. 5). : 


26 : 
Adjust will load quantity according to lest instructions, par. — 
C. columns 1 and 2. If no information is available, the 
following applies: oe 

Set speed = § rev/min, below nominal speed, 


Control rod travel = 10.5 mm. +f 
‘ , 


' Adjust by uniformly setting the two adjusting nuts in the 
governor cover. A clockwise rotation leads to a larger 
quantity and longer control rod travel, counterclockwise 


rotation has the opposite effect. Se, 


The following must be kept in mind during adjustment: - 

In the full load range the sliding sleeve rests on the stop’ 
cup in the governor cover. Parallel position of the stop 
{aces depends on the position of the stop cup and thus on 
the uniform adjustment of the two {dll load stop screws. 
A poor, nonuniform contact results in an imprecise and 
hesitant start of break-away which can be observed on the 
dial gauge of the control rod travel measuring, device. 


For checking and possible correction, increase the speed 
slowly until break-away occurs (sliding sleeve rests on the 
stop Cup: the two adjustment nuts are unloaded). 


Adjust both adjustment screws with a finger- tip control 
until they just rest on the tongues of the stop cup. 


Recheck and, if necessary, correct the position of the con- 
trol lever (start of break-away) and full load adjustment. 


Nota: Any adjustment of the full load adjustment screws 
results in a change in pretension of the governor springs. 
Consequently, the start of break-away must be readjusted 
after each adjustment (Fig. 6). , 


\ 


2.7 : 
Check control rod travel according ‘to test instructions, 
par. B, columns 2 and 3. Note that from’ n = 250 rev/min 
to 5 rev/min below nomina! speed the control rod travel is 
allowed to decrease steadily by a total of 0.4mm and an 
additional 0.4mm up to nominal speed. Then break-away 
must occur efficiently and without jerks in accordance with.” 
specified values. ‘s 


The break-away values in the test instructions correspond 
to the required P-regulation of the -g ernor (degree of 
regulation). If these values are not reached, aJimited cor- 
rection can be made on the P-regulation control. Adjust- 
ment ig made with a pin (4 mm dia.) by rotating the adjust- 
ment bushing. Clockwise’ rotation (viewed from governor © 
towards pump) results in.a decrease of the P-regulation; 
counterclockwise fotation’has the opposite effect. 


If the specified values cannot be obtaihied.ahwitt. be neces- 
sary to check whether the correct set of governor springs 
have been installed. 


_ Note: Adjustments on the P- “regulation control ony to be: 
made with the pump stopped. . . é : 


2.8 ; ‘ , 

_ Operate stop lever with pump stopped and check for zero. 
_ control rod travel. ‘ ; ‘ 
3.99 : 
Seal counter nuts of the full load adjustment screws, scones ; 
trol lever stop screw and crown nut for spring- ‘loaded link <> 
fork with sealing wire and lead seals. 


3. ‘Adjustments on the Engine 


3. 1 
The full load acantity may be adjusted on the agit up to. 
“a contfol rod travel tolerance of + 0.5 mm, Wy resetting the 
single nut on the spring- -loaded link fork. The Sa of the 
control rod remains the same. ; : 
gigi tan ah mas a 3 . 
Changes in full load quantity which exceed the range men- 
- tioned in par. 3.1 must be made on the two full load. adjust-. 
aoe ment. screws. tn this case, it will also be necessary to re 
: ye the control lever ‘position (start of! break-away). 


eee , j 
‘3.3 ° ee me bit Sie 
Close” throttle screw of stabllizer with) the. _engine running : 
until ‘stability ‘afd: epuimum control jcharacteristics have — 
been obtained. nee { 


4 


3a / 

tf necessary, the: P-range (degree jo! regulation) can be 
"readjusted within limits oathe Jolgetion, watt Installed on 
the engine. _ Adjustment at the. P. ie a control (see. 
par. 2.7). ae eat iy 


“Make adjustments only with “engige slopped! : 


Exact determination ° of the adjy sted P-range ‘Is possible 7 
only with the.governor body com letely closed because only — 


ermor. . 


3.5 / 
Final sealing of the governor Gee par. 29, 


| 
4 
f 
f 


4. Diagram of the EP/RZU governor 
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1. Beispiele fur das Aufiuchen der Prifwerte eines RO-Reglers 

1. Example for looking up the test specification of a governor type RQ 
1..Exemple pour trouver. les valeurs. d’essai d'un régulateur RO . 

1. Ejempto para buscar los valores de ensayo para un regulador RO 


RO 2650/1400 As14 


Ersatzteilliste bzw. Mikrokarte fur: 


Spare Parts: 


Pieces de rechange: 
»Piezas de recambio: 


RO. A..=VOT-EVP 211/7X EP-41.. 


a 


AB. 
ne 


won non 


18100 000 


ad 


- 2. und 3. Stelle der Bestellnummer fetilen hier. 
\ cer and 3° place figures of the part number are not given ‘here. 
* Le game etle 3°™® chiffre des références ne sont pas donnés i ici. 


2ay 


Prifwerteblatt 
Test-specification sheet 
Tableau de valeurs d’essai 
Hoja de valores de ensayo 


Anleitung zum Prifen siehe VDT-V/PP 001/4 | 
instructions for testing see VOT-WPP 001/4 B 
Instructions pour lessai voir VOT-WPP 001/4 F 
Instrucciones para el ensayo vease VOT-WPP 0011/4 SP 


; : : i ‘assitiey: Varhonign Pritererts Sherer 
7 ; : ttererts fn 8 
Verzeichnis ee ee a : 


Index 
Liste 
Lista 


(3¢. cifra de los. nos de pedido se omiten aqui. 


“211/29 X EP-41 2 


211/39 X EP-42 .. 
211/13 X EP-43 
21/36 X EP-43 .. 


% 


anes 076.02 


Priitwerte 
Fllehkraftregier 


Flighhrofteeghe: RO..A. 
PAG | 428 100 000. ..011 


Weitere Hirmweise siehe Seite 11 


For further hints, see page 11 
Autres détails, voir page 11 
Otros detalles véanse pag. 11 


vot = wee 211/21- 0 


Auspeoe 
veut 10.67 + 


W/- Rol 4000 
| 
2. Regler-Ausfiihrungen und saeheiibe Prifwerte- Blatter 

2. Governor types and the corresponding test specification sheets 

. 2. Les différents régulateurs et les fevilles d’essai correspondantes 

2. Los diversos regutadores y los valares de ensayo correspondientes ” 


. Note: 4 . 
Where there are special remarks i in ‘columns e ~ 4 of the - 
test specification table (e.g. “breakaway” and “control 
lever approx. 49°") the governors concerned are 
RQ-governors with RQV fulcrum lever and pin. - 

Test instructions are given in VOT-WPP Sg B, 

Suppl. a 


Beachten: ¢ 
Bei Reglern mit besonderen Angaben in Spalte 1 — 4 
der Prufwerte-Tabeilen (2.B. ,,Abregelbeginn’’ und 
»VH ca, 49°) handelt es sich um RQ- -Reégler mit 
ROQV-Reglerhebel und-Lagerbolzen. | 
Prufanleitung ist VOT-WPP 001/4, 8. Nachtrag. 


~ SObservation 
Les régulateurs affectés de données spéciales dans les. 
colonnes 1 a 4 des tableaux de valeurs ‘essai (p.exz: * 
“début de !a coupure” et “‘levier de régtage env. 49°”), 
sont des régulateurs RQ avec levier de féglage et axe gulacién aprox. 49°”'), son requladores RQ con 
d’articulation de régulateur type ROV : p fanca de regulacién y Balen perienenienter al the 
Les instructions d’essai correspondantes sont: RQV. 
VOT-WPP 001/4 F, Supol. 8. ; instrucciones de ensayo correspondientes son: 

' VOT- weP 001/4 SP, Supt. 8. 


Observacién - 

Los reguladores atectados de datos Seoneraleee en las 
columnas 1 a 4 de las tablas de valores de ensayo (p. es 
‘comienzo de la regulacion limitadora” y “palancade -** 


Regeltel) =~ ~~ siehe 


Regler RQ 200..A.. 
Bestallnummer NOT-WPP 211/:. | 


200/900 A 105 D ho 
A647 = “tho,o24 21-3 
200/950 A 21, 30,489” 100 007 - 241 | 
; A 103 D, 124D, 44 D, 328 D, 482 D, 523D 119.001 22:1 
824 ey 110.001 22-1 
200/975 A 138, 195, 317 100 012- 21-2 i 
200/1000 A 14, 18, 35, 43, 306, 647 i: «2 100001 we ara? 
A 120 D, 128 D| 187 D, 215 D, 252 0, 253 D, 110013 ~ - 222 
A259 D 110013: 22-2 
A 2950 7 110036 224 | 
A 364D . 110 008 22-1 - 
A703 D 110125 22-11 
200/1050 A 55 D, 128D 190002 22:1. 
A 452 D, 456 D, 488 D 990024, 288 
A 519, 553, 5 2: 601, 647 - “a ~ 100005. ° 20d 
2 . A6800 ~~ 110193" 2 22-10 
tae. A 7820 110 152 (2) - 22-14 
A813D 110164. 2245 
: A 848 D MOI e229 : 
200/1100 _. 426 D, 42 0, 235 D, 396 0, 5500 410039. 22-4 
A 357 D, 486 D 110 042 - 22-4 ; 
A 456 D ‘110150 re: 5 
A548 D 110 026 rk ae f 
A553, 592,647,764 ; 100013 : 21.1 om 
A680D | / 4101400 22-12 — 
A774D 1101571) 22-13 | 
A782 D © 110 153 22-14 | 
A 8160 a. 110 165 | 22:15 
A860 D 110152(2) . | 222-13 
200/1125 A499 0’ ' 110095 * == 22.9 > 


t 


Regler RQ 200.. A.. 


Regelteil siehe oo. - NO 
Bestellpummer VOT-WPP 211/., 
1428 .. 
200/1150 A181D 110038 224 
A 152 D, 477 0, 493 D 140 008 22-1 4 
A 307 D, 403 D, 440 D, 509 O 110020 .22-2 
A314 0, 6300 110.023 22-2 
A 467 D : "110045 > 22-4 = 
A 468 0, 4750 : 110 034 22-3 
A520 D, 7840 ; : 110.019 22-2 
A 583 0 ee 110071 + 22-7 
A589 OD ° 110074 22-7 
A596 D +i 110 076 22-7 
; A638 D ; ke. ee 110091 22-8 
ih A687 D 3 110.118: 22-11 
A738 D0 9 tue, 110 139 22-12 
200/1200 A316 D, 4990 110007 * 22-1 
A516D 110018 ) 22-2 
A602 D 110079 22-7 
A644 100 015 21-2 
200/1250 A 385 D, 398D 110016 - 22-2 Z 
AS6BD * - 110 05711) 22-5 ; 
A604 100014 | 21-2 
A6910 190051 (2). - 22-5 
A801D 110 161 og 22-14 
200/1300 A 268, 300, 340, 401, 419 100004... . “20-1? im 
A 433 D os 110017 . . 22-2 . 
A5210  # 110021 - 22-2 ve 
A 5220 110025 22-3 
A576 0 110056. - 22-5, 
A595 100013: | 21-2 
A607 D 110 082 22-8 
A616 D 110 084 22-8 
A662 100 016 21-2, 
20071350 A 430 D, 500 D - 110005 . 22-7 
2 7 . 
Regier RQ 225... A... a ; 
4A te cn % 
225/1200 A748 Foo ois 21.2 
5 A766 100 023 21-2 
Regler RO 250..A.. ‘ 
250/925 A531D . 110096 — 22-97%’ hy 
250/1000 A 14, 15, 35, 554, 640 100006,» 21-1 
A 64D, 5400 110029 (22:3 
A 363 D 110010 22:1 
250/1050 A 1430 “T0 030 22-3 | 
A 363 O 110 073 22-7 / 
A582 O 110.060 22-6 
. A636 0, 654D ° 110.097 22-9 
A742D 110147, * 22-13 
A894D 110 184 22-16 
250/1075 A 83 D, 148 D, 188 D 110.057 22-5 
ee , A'ISID © 110 053 22-5 
A 2230 110 028 22.3 
. A3140 110 022 22-2 


We 20) ic00 


- Regelteil siehe 
# Bestellnummer VOT-WPP 211/.. 
1428. 


250/1075 A 7300 110 137 ’ 122-12 
A7420 . 110 142 22-13 
A755) . 101450. 22-13 


sky ; 
250/1100 A 19D, 189 D, 319 D, 383 D 110 067 22-6 
A 240 D, 320 D, 392 0 : ~~ 110.012 PN 
A30} 0,4250,4640 if 119.037 > Sa - 
A5820 Bu. i WHOA O0 Gs abe fan 999 Ses 
A655 D, 659D ts 10101 22.9" 
A7720D 110149 °° 22-13 - 
A779D ; 101695 22-15 
‘A7930 - 110 162 — 
A818 D0 a 110 167 . 


250/1125 A242 0D ; , 110065 _. 


250/1150 A1430 ; . 110.035 
A 199 0, 5650 ao * 7 : 110041- 
A3070,4020 + tts _ 110.069 
A325 D, 432 D, 567 D a a 110058 
A4150 “990015 
A4700 : ae _ 410.040 
A606 0 is Liven _ 110.080 
A717 D0, 730D " a “9410136 
A839 0 : “190.172. 
A869 0 Ses y ~. 410 180 


250/1200 A 14, 256, 431 |= ; "s+. 190.025 
_ A653, 749 ~ ie Rae - 100 018 
3 -” 662 “oy 8 99902T 
A686 é 100019 


A 849 23 Pei . * 100027 
A 354 D, 588D 190.072 
A4i1d — ms yt : % 110 068 
A499D : S ‘ 110 112 
A590 D ae 110078, 
A6370 110.090 ° 
A649D ze 110 098 - 
A669D ~ PO BS 110 105 
A6770 ; a 110120 ; 
A6820 ©... / 190115 | 
A7020 © 490-126 
-A 862.0 oe 110178 
A867 0 eee: 7 ~ 110-176-. 


250/1225 A750 O oo 110184 


250/1250 A 284, 365 —.** 100.009 
A 362, 366, 420, 487, 580, 598 © - : 100 010 
A3120 110027 
A 420 D, 484 D, 511 0, 5570 . So 410032 
A 483 D ; 110.046 
A5750 : - 110132 
A5810_ 110063 
A645 0 110 092 
A6770 190121 
A7090 © (110 127 
A7140 110 133 
A7150 190 134 
A 7300 : 110 148 
A7340 110 157 
A7790 ~ 110.170 
A791D 110 158 
A797 D, 8020 110 159 (1) 


fo 
Regler RO 250... A.. i Re TS " Regelteil - - - siehe 
/ Bestellnummer VOT-WPP 211/.. ” 
1428... 
a ee a ee ee, 
250/1250 A 8320 110171. 22-15. 
A 833 D —190959(2).0 0 * 22-14 
4845 D 110177, 22-16 
250/1275 A 2610, 4850 : 110004 22-4 
A3110,344D 110.066 . 226 
250/1300 A 662 - * 100.017, 242 ; 
A686 : 100020 -. 24-2 or 
A 686 oe 100 026 Oe 21-3 . 
A500 D : : 110 087 22-8 
A575 0 ee 110075: 22-7 
A590 0 . “= 110083 =*° gg 228 > 
A6390,663D .- ? 4100890 «ws Mg 
A646 D0 a a 110094. 22:9 
A 665 0, 685 D ma 110104 22-9 
A674 D, 675D : : 110108 22-10: 
A745D 110 143 "22.13 
A833 0 , 110 183 -o. 22:16 
A 862 D, 8630 110179 : 22-16 
= : 5 . 
250/1325 AS750,734D WONG 22-11 : 
A6770 ae 410114 22-10 
A6970 . o 110124". 22-11 
A7160 : : 110.135, » 22-12 
47900 110186 © = 22.14 
A 806 OD 110160° 22-14 ; 
250/1350 A 196 D, 6450 p - - 110093 , 22-8 
A 261 OD, 463 D, 4850 94900383. 22-3 - 
A 881D ey 10182: 22-16 
250/1400 A 14; 15, 28, 76, 92 - = 100 000° rik 
A19D \ : . 1700497 0° | 22-5 
~ A540, 146 D ae . 2. 190000 0° - 22:1, 
A141D . 004 lg 22-4. 
2 A2000 Oey co 110064 22-6 
A 3220 ae 110077. - 22-7 
re . AST5D - oe 2f 410054 ot 22-5 °° 
‘ A 605 D, 7040 iy 5 410081 0. 22-75 
- A671D_—. ane i 110 107° 22-100 | 
A672D are "490 106°. : 22-10 - 
A677D tag TOWN 42 22-10 
---' > A7I0D ; ES he 110 131 eo 2242 
A 7370 , Tee 110138 + 2242+ 
A7410 WWO14400 22-12 
-250/1425 A 490D Oi geaay  INOOOSS< ee. ae 
A5720 pe AVOOSE A 22 
250/1450 A19D oar M0014 2D 
: a A19D Regn - W006 2268 
250/1500 A 19D, 222 D, 302 D, 327D . 110052 225. 
: A146 D Loos 10031) 2-3" 
\ A 3220 -* 140 088 22-8 
; A 368 D, 875 D : : ‘110050 - 22-5 
A 3820 ae 1910014 22-4 


Regler RO 175.8 .. . Regelteil -  siehe 
; Bestelinummer VDT-WPP 211/.. 
1428... 
175/1000 8 6600 _ 130012 * 280 
Regler RQ 200.8... > a 
t g ‘ , 
200/900 B 286, 291 100006 261. 
Regier RO250.8. 0. 0... AS ee ee ee £ 6a. tte te ae 
250/975 8 269 “900002 
8 647 D Soe 3 130 004 28-1 
250/1000 . B6460 130003 28-7 
250/1025  B646D,6540 = 4 ; 130008, 28-1 
250/1050. 8 623 0, 6430 3 130007 BEF och 
B 656 D, 658 D 130.010 28-1 
B 657 0, 659 D 130011 ‘ 2B og 
250/1075 B 649 D ; 130008 "28-1 
8 651D -. 130.009 281 
250/1100 B 326, 337, 357, 369, 373,377, 387 190000 28. 
250/1150 8 661 fa ~ 420000 FR am 
Regler RO 300... B .. : . 
300/650 B 286° a 490007, 2 
7 4@ . s “) et - : . Oe : 2 é 
300/900 8 650 D 130006 2B 
Regler RQ175..P... . : 
175/1000 P510 i = 2 M00 BB ee 
P 800,870 By ey) - s+ 110.022 26-20. 0.00 FO 
P 137D ste 90038 26-3" 
175/1100 P 211,218 et 900029 | 25-3: 
2 a 7 hoe e os a Zt : ee : ae 
Regler RO 200 ..P .. —_ ee oe oe 
200/950 P 188 ae of ey 100 025 er 
200/1000P:17,40,98 5 100,002 or IB Ae 3 
P 24,40 oe 1000000. 254 
: , P 121 ae 7 900018 2 262 
: 2 i : tne : ® 
200/1050 P550,670 2 110015 oe BT 
200/1100 P 17,17, 24 . 100,003 ns ae) 
P17,17,24 , 109'004 25-1 9» 
P6TD 110 024 26-2? 
P 121 , ~ 100.019 25-2 
P 126° ; aH oe rae 100 020 , 25-2 
P 126D » 110.033 26-3. 
Bes ; 
{ . y 


; Lc : w- 420] (000 


\ 
Regler RO 275..A.. . Regetteit siehe yt 
: : Bestellnummer VODT-WPP 211/.. 
1428... 
2758/1100 A 865 D a 490173 +2218 
275/1200 A 865 0 . ot CR OIE ee 9946 
275/1300 A 856 90028 
A 892 0 . 0B. BT 
275/1325 A 798 D, 110163. | RSS Ls a 
A 8650 ae 110 175 22-16 - Pao gh be 
275/1400 «A 694.0, 7980 a ee eee | 
A 694 D, 798 0 e 110168 22-15. | 
Regler RQ 300..A.. : : ‘ 
300/950 A895 D ; neh). cer, S| ae 
: , : : £4 7 
300/1100 A772D © 110-185 22-16 
300/1125 A7130 ne . 410129. 2°. 22-11 
F A7790 . Re 110164 DTA . 
° - f : oe i , . “Ne : 
300/1175 A599 0 499085 2B 
A658 0 : magic’ WO WMO 22D! ON 
~ 300/1250 ABI20 | re | eee ee ce 
ry ; » f y- ss : 7 soe . 
300/1275 A5770 : ©. 1901038 22-96 a, 
A 658 D . 110-109 224007 
A7130 7440930: 22:12 
A779 D\, iy ps 110-155 2214. 
300/1325 ASI7D \ - * 110070 Phage ee ae ee 
As000 990099 22 ge 
A6SBD . 490 102 22.9 oe 
300/1400 A 58, 76, 134, 406, 442, 570 : 100.003 2a 
A93D,4410 \ . ~ 10006 ° | 22:1 . 
300/1425 A405 D,4540° 410059 226 22... 8 
A5720 , ~ 110062 226 ah goer a 
: . oe ; ? : the BEL Cas 
300/1500 A4660,571D . _ 110897 ee «2d. 
: A723D - 410.892 23-1 en 
fete * A7250 190 893 a eer 2 
—  — A7270 110 895 at 
; : a fo 
Regler RQ 400..A.. : ’ 
400/1700 A 88D . 0899 28 ee 
400/1900 A 448 0 108982841 
400/1950 A 3900 110.896 - 234 
Regier RQ 450.A.. ‘ 
450/1250 ABI20 > a gt 110 181 | , 22-16 
450/1275 A658 D rete 110 128 22-11 
A7I300 | ‘ 110 146 22:13 - 


Regler RO 200. 


Poss 


Regelteil, 
Bestellnummer 
2428... 


W420) Lo00 


siehe 
VOT-WPP 211f. 


a i A 


200/1100 


Regler RQ 225 ..P... 


225/1000 
225/1100 
225/1250 


~ Regler RQ 250... 
250/750 
"Regler RO 250... 
250/800 
250/950 
250/975 


250/1000 - 


250/1025 


2580/1050 


2850/1075 


250/1100 


250/1125 


250/1150 
" 2650/1200 - 


as 


P 98 
P 118 


P 115 
P 118 


P 115, 207 


P1200 
P2100 


P 260 
P 39 


P 268 0 


P42 
P420 


“P7170 ! 
P135D | 
P136D) 


P6D0,9D,:141D, 6410. 


P24 

P260 | 

P 43 D, 440, 1480 
‘P500 | 

P660 

P6900 . ie 

P730 ; . 
P 81D, 820, 2280: 
P 96D, 132 0,179:0 
P1110,1380°°. 

Pui3 i: 

P1310 

P1920 

P 196 | 

P 269, 278 


P2160 
P 209 
P 252 


P 100, 11.0, 31.0, 59D, 780 


* . 100026 


- 110053 


“Ns 


100 005 


110030 '. 


110 047 


110.008 
100 008 


110 052 


100 010 
5 110010. 


110019" 
110036 
110 037 


110.004 
110005 
100 032° 
110010 
110.031 

110 013. 


". 110017. 


110.018 ° 
110 020 
110.023 
110027. 
. °110029.: 
"1000155, 
110 034 
110 043 
100.031; 
100 033 


130 048 
"400 027 


100 025 


25-3 
2 26-5 


2 


Regler RQ 250. P.. 7 Regelteil | siehe 
Bestetlnummer VDT-WPP 211/.. 
2 428... 


250/1250 P70. 100013 25-2 
P 102 | 2. 100012 25-2 


250/1300 P65D,2500 oy 190016 26-2 


250/1400 P790 : 7 110025 26-2 


Regler RQ 275..P.. 
275/780 P300 img Ol 110.009 


+ 


‘Regier RQ 300... P... 
300/750 P 105 999 021. 


300/900 P9SG oo 490.026 © 
p271 © Ure 100 034 


300/1000 - P40. * 7 190.009 
P1450 . “440040 


300/1100 P 143 D a oo, “110.039 
P1790 me oe ok 110 042 
P 186 D eax o's 190050 
P193D ene eee IO OGG nn ne oe 
P2190 th abe * 110.051 - 
300/1250 P 187 oe: ‘100.024. 
. P189D \ 110041. 


300/1275 P1000 : ao 90 032 / 


ea ed 
300/1300 P65D *410:035' 
P1340 . ann 10.044" 
P1740 ae. os | 0.049 


Regler RQ 750 .. P.. 


‘ 
\" 
~ le 
s fo.ce 
750 P2144 . 190 028 age hats 
i 
| 
se 
x 


Regler RQ 1100..P.. cr ore - 


1100 P 214. eS 100030". 


Use English cover sheet as shown 
alongside 

Utiliser la feuille-cache ci-contre en 
langue francaise 

Emplear !a hoja cubertera al lado 
en espanol 


Bis VOT-WPP 21 1/2-120 sind die Prifwerte nach 
PRG .. 2 Bezeichnung aufgefihrt, ab VOT-WPP 211/21-1 ° 
nach Bestelinummer. . 


. - . 
Anderungs- und Anbaubuchstaben (z. B.: RQ.../..AA..0R) 
andern nichts an der Einstellung und werden nicht beson- 
ders aufgefuhrt. 


The test specifications are listed by PRG... 2 --. 
designations up to VDT-WPP 211/2-120; from \ 
VOT-WPP 211/21-1, by the part numbers. 

Letters denoting modification and fitting (e.g.: 

RQ ../.. AA .. OR) involve no changes in the settings 
and are not listed separately. 


Les valeurs d’essai sont ordonnées suivant la désignation 
PRG .. Z pour les imprimés jusqu’a VOT-WPP 211/2-120 
et suivant la reference a partir de VOT-WPP 211/21.-1. 


Les lettres indiquant une modification et le montage 
(p.ex.: RQ_../.. AA... OR) no changent rien au réglage et 
ne sont pas particulierement mentionnées. 


Los valores de ensayo estan ordenados segun la 
designacion PRG ... Z hasta falleto VOT-WPP 211/2-120, 
a partir de VDT-WPP 211/21-1 segun numeros de 
pedido. 


Letras indicadoras de cambios y de montaje (ey.: 
RO ../.. AA. OR) no influyen et regtaje y no se indican 
especialmente. Ses 


. 
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; . / a 
PARTICUARLY EXACT TESTING AND SETTING fs wOT-1-420/112 En 
OF GOVERNORS RQU.. ZW ; ; eo 8.1983 
+ 0 422 . ’ 407 5 


In ordér to understand these-instructions better, "we recommend that you read * 
them in conjunction with the test specifications for the following fuel-injectior . 


pumps with governors:- - & 
Fuel-injection.pump PE 8 ZWM 140/120 RS 1 ee oN oe ie 
Governor | RQU 375/1100 ZW 19 OR Or 250R, 
1. General _ . a. ; : Core f 
$ ' The governors are tested and set according to fhe test specifications. It is” / 


prerequisite that the flyweight assembly part be fitted and checked with the 

5 greatest care. The required fuel-delivery curye carinot be reached with part 
which, with regard to torque contro] and torque-control spring pretension, 
do not lie within the permissible tolerances ae 3 ae 


2. Setting the torque control 


With these governors the torque-control spring should. lie under ed, in / 
pretension when it is compressed. The ‘torque control dimension "a" is/set So/ 
that the total spring control (torque control) when not: tensioned: is/ 0.1. mm/_ 
longer (e.g. dimension “a” = 0.8 mm + pretension 0.1, mm gives -a rated dimension 
of 0.9 mm). This means that when compressed (pretension pressed together) the’ 


prescribed dimension "a" (é.g. 0.8 mm) for the torque control must be available. 


3. As a result of tests to make the exact adjustment of the tw speeds, various. 
washers have been stipulated for the goyernor springs (full-Igad and idle speed 
regulation).(See service parts list and/sketch),. 9=° © Be es 


b = approx. 1.8 mm 
= 3 notcheg 


OQ F 
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4. When fitting the flyweight assembly part, the governor springs with the 
ratchet nut must ‘not be tensioned more; than 3 notches (distance of . 


» front of ratchet nut apPEEKs 1.8 mm from. the Prone of the threaded bolt 
; to the inside). : s ; 


5. Setting and testing the governor 


The adjustable stop bracket on the top of the governor housing wise 
be fixed in its_enfl_pos ition Sy on towards - the pump). 


e 
6. Testing the total control- rod | 


Example: at a speed of 500 min! anf greatest control- lever. ‘deflection 
(approx. B-62°) the control-rod travel required in. Section B 
columns 1-3 (framed value) should be reached. If this is not 
reached, adjust by. oe the position of the sliding block. 
Then push back the control lever 2° (= 58-60°) and test the 

_ governor acctrenng to the remaining details in columns 2 & 3. 


as Testing the terque curve an the /start of: tulle load speed regulation 


Section B _folumns” 40 and 11 (control- lever position 58-60°). At a speed 
. of 30 min™' the governors should have regulated higher- than the upper 
rated speed by max. 1.0 mm cont rol-rod travel. 
If breakaway demands a ‘correction of the pretension of. the governor 
spring, the springs must not be pretensioned more than 3 notches more. 
In this case ‘the governors should be adjusted” by placing appropriate. 
washers (item 40 in sketch) under the'middle: spring “and by AUEMnS back” 
the ratchet nut (but not mote j than 2 notches). 


g. Idle test and adjustment f "Section B ‘columns 7-9 


° Example: RQU. 37541100 ZW 19 DR or 25: OR: Sf the contro) lever at speed © 
: given (1st cs A value) ) 600, min” '. and: hold until there. is a 
control-rod travelof 2.8 - 3.1 mm. 

e The conbrol slever bosition: ‘here should be ‘approx. 22°; now saith 
the game coftrol- Yever position and falling speed, Jpeasure the 
clue zrod travels, given at 250 min" and 375 min! (2nd. framed 
value}. : 
If at a speed of | '250 min’? the contro} -rod travel is lower. than 

-14-12.6 mm, then/more washers (item 41. in sketch) be ° 
inserted or vic@-vers3.. “4 ‘ 
If at a speed-of 375 min the control-rod travel is lower ‘than 
6.2-6.5 mm, then extra washers (item 43 in sketch) must be added 
or vice-versa; /In this case washers - Of the sae thickness may 
~ “have to be taken out: (item 41 in sketch). 


With otfier designs, one sh uld proceed accordingly. 


The most important measuring: points in the example given ‘under 8° are 
therefore as follows: (hbwever,:the details given on the relevant test: / 
specification sheet shoyld be observéd): ! 


as 
8.1-Set the control Tever’to 2.8 - ae 1 ‘mm control- rod travel. 
The lever position: here is 2275.42 * a Jt 


8.2 The control- rod, travel of 6.2 - 6.5 mm which is required at 375 min 2 
can be held exact by adjusting with washers. (items 43 and 41). 
i | 


8.3 Maintaining a certain control-rod travel at a certain speed (e.g. 450 min al) 
Maintain the control-rod travel at the lower tolerance limit. In order to 
keep the contro} - -rod travel within the required speed limits when the 
former has to be corrected at a later stage, the ratchet nut can also 

- :  b& adjusted by 1 notch, but for each notch adjustment 1 washer (item 
raf 4) in sketch) must be added or removed. 


T- ¥20/tt2 


spo Stik 3 
9. Adjustment of idle and full-load deliveries according to Section a = ae 
With the control-lever deflection given in ection B column 7 (e. g. .: 
approx. 22°) the idle stop must in each case be set at decreasing’ ceed ce 


and the fuel delivery must be measured. See Section C columns. 6 and § id ae 
upper values. (After this adjustment the contro] mene. must not bers. 

~moved any more). : : . 
| Bs ee eo aod 


9.1 Full-load delivery and fuel- -delivery - curve foo okey a eke 


Adjust the full-load delivery according to Section C columns. | and 2 

and the fuel-delivery curve according to columns 4 and 5. 

When adjusting the full-load. delivery and measuring the fuel- deinen: 

curve, please see that the governor control-lever lies properly against: 
the side of the full-load stop screw. Under no circumstances may’ the a ee 
opposite side of the governor control: ‘lever be blocked by: the angle rida a 
measuring device. Pe a 


9.2 Controt- rod travel limitation — . { 


Set the control-rod travel limitation: at a speed of 100 min = pw with: 

‘=the control Jever in-full-load position'with the-stop brackét™'in the 
top of the governor housing: to 18 mm control-rod: travel (Section C, ve 
columns 6- 7). ae af 


9.3 Adjusting the shutoff solenot@ oe . ay 


~ 


The solenoid must be set so that it stops 0.5 + ne ig mg before the _sfor: ae - 


oye 


position with a 24 V battery circuit. \ i an 
9.4 Setttng the STOP screw: Ba —* 
_ Set the stop screw so that when the-idle stop- is-exceeded, 2 5 ram 
control-rod travel is reached. ; i ° i. 
9.5 The oil-block filter including the fuel lines; must: be tested far leakage | 
of the housing and the connections, with conipressed air at, 17 ay, in an 
oi] bath (from the flange side)” 
The oil-inlet valve 1. 417 413 T01- must also be tested fer le kage with se 
an-oil pressure of 5 bar. Closing pressure at’ least. 3 ; 
-In addition to this, the complete pump assembly must be tebved for leakage 
at the end of the test (pressure 0.5 - ‘J bar). 
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0422 e : - RQU(V). e he Zz ee Governors | 

New ball bearing |. | VDT-I-422/100 B 

during repair work | - ; “nierdeve alee! 
ne : 


Oestroy edition of 4.1975! 


i) 
| 1 
! 


‘ 


‘ \ 
\e vA 


The ball bearing. 500 900 027 used bp till now in fhese governors can no. ister be supplied. 
“Ball Bearing } 960900 204 will be eS 2 woy of replacement, . 


ln a case where ae pall bearing . 208 is to be fitted, the ports 
\ | \ 

: : item 22/1 \ link 

| item 22736 \ ploin washer, and 

ts item 23 *\ bearing end plote 


\ HN 
‘ 
\ ' 


must be reploceditoo. 


is 


‘ Les ae ‘ ‘ : \ 
Please take the part numbers from the appropriate service-patt microfiche 
# La \ i ‘ - \ ca 


A, 
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NEW LINK WITH TOOTHED GEAR of Ae ee 


0422... ... RQ (V) ... 2... Governor WOT =1-422/101 En 
| 8, me P2198) 


Bo Diet ate age ree See whiiaen 
From date of manufacture "924 (4.79) ‘single-part: 17 hig (driver) item 22/1.in the 
Service Parts List} have been used with the above/mentioned: governors. The 
closing cover (item 18) 1 420 551 020'is. thereby: replaced by the gasket 2 420 


526 010. The guide pin (item 19) 1 423 104 000 .a d the helical. ocOME Ress 100 
spring (item 20) 1 424 611 O11 are no longer. reqy red. 


. When repair work is carried out only the stig epar | ‘link should be seed. See- 
microfiche. for the part number. If in the case of governors with date. of .manu- 
facture before 924, the link is not’replaced by |: the single- part link, then the |; 

, item. nos. ae 19 and 20 in the Servjce: Parts Lif t remain vas me 


! i 


Poa Ye ee 
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: . Flyweight assembly _ Item ote i pee oe oothed gen = 
Ee - Se Ral, ee 
2 428 152.006,...143 010, 1 2922), (7 |.2 426°325 018. os. 22/31 
VU3 003) ca 014, 065029 yar Po ee Pek Bee ha 26 1317. 012" 
: - 3 be ee ee eeeres 0 Vonyer 
. ze applies: 

2.428 142 009,...010,° | 22/1 | 2.422.128 Or" | 2.426 325-019" | Pos. (22/31 : 
6042,...013,...01N ee ne eer a SP pei eh) ee 
..015, 2 428 143 011, a, he eo Pde ete Sass [ono longer’ 

..031 oy aoe Se ae fs oo | applies 


2 428 142 011, ¥_ |-2. 422 129017 |'2 426°325 020 | Pos. 22/31 
.143 092,...015, Or ee a re ee ge 010 none 
..016,...020,...022, Uh even, ieee el She i ane onger as aie 

. 026 7 eee 


r 
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2.428 152 008,:..009, - | z@/1.,] 2°422-125 018 |-2 426 325 021° | Pos. 22/31 
Oo. O1ZS...0T3, 4.5018 pa, geal es Cir ba)) Ea 
Bee ee oe ; *. ore 0 Joe ie 
| applies a 
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Flyweight assembly 


2m . Old dink New link .-- -Toothed‘ gear 
5 & 
2 428 152 010 2 422 125 020 2 426 325 022, ‘Pos 


22/31, 
2 426 317 024 

. no longer 
9,...021, I 
- 0244 ..033 


2 428 143, 019,. 


applies 
...023,. 


5 Pos. 22/3) 

2 426 325 023 | 1 426 317.010. * 
a | no longer 

..030; | 22/1 | 2 422 125 024 
sg034 ec 035, . bee 


2 428 143 Ui 
...032,. 


of 
f 
y 


325 024 | Pos. 22/31 
036,...037,,..038 |, ~~ 
\ 


402 426° 417-024 
: no“onger 

4~ applies 

and 2-429 992 750 see 

‘Pos. 22/31, 

.} 426 317 O11 


‘no Fonget 
> |, applies - 
The new link diffdrs from the old one. by. ‘the ne toothed. gear. ie 
When. repair work is carried out’ governors with date of manufacture up to 924 

should be converted to the new design. a 
oe “A ‘i 
. \ 
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NEW LOCKING METHOD FOR THE EDGE CAM 4 
0/109 En 


AND LOCATING PINS IN THE GOVERNOR COVER a a VDT-1-42 fa 
| fg Eh ce 980: 
P : a Ee gl re Doe ee 
with 0 420 2..  - RQV..A..(K) fe gee ee io: ace 
0 4218.. - RQV..P..(K) a Ly ele 
0 420 08.. - RQV..MW.. | | ane 
With the above mentioned mechanical governors the edge cam and the locating pins” 


may have become loose or fallen out. — og th eee 


2 


The locking method has been:changed, 


When-repair work is carried:out on these governors, the. new’ tab washers ust be 


2 421 321 008 for RQV.. (K) governors or. 
2 421 321 009 for RQV.. governors - 
pone : = 
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1. Introduction 


This booklet contains instructions for testing the 
RQV governor in both its basic design.as’well as in 
its well-known variants. ss 7 


These instructions refer to thé governors associated 
with pump sizes A’ and '’P’’ with a housing oo. ™ 
of 149 mm, and they describe basically the correct. 


adjustments of the governor springs, the sliding sleeve 


positiog, the ‘’S” plate, the control rod travel, and the 
advance angle. , 
In addition, instructions relating to the full-load 
adjustment are contained in this booRlet. The various . 
types of stops are described in’a special section in 


detail. Initially, however, they have been listed on the - , 


applicable Test Specification Sheet VDT-WPP 001/4. 


The Test Instructions issued previously, ; 
VOT-WPP 001/4 B,-continue to apply to the rarer 
governors with housing dia. of 143 | or 167 mm, l.e., 
mainly pumps of size B”. 


aw 


he ps 


Control rod travel measuring =» 


‘device for P-pumps 


Dial indicator, 30! mm travel, ° 
graduated in 1/10: mm : 


Measuring device -.to measure 


“sliding sleeve position ; 


Universal. control rad travel - 


“measuring device 


- Extension coupling, cone 
of 25 fam dia. for pumps 


‘ with manifold pressure 
: compensator ea 


* Testing and checking tools shown in this booklet: 


1 688.130,030 EFEP 393 


1 687 233 015 EFAW 144. 


1 682 . 038 8 EFER 618 


1 688 130 095, EFEP 565 


~ 


1 686 430 007 7 EFKH 1Y 132 


" Setting device for” measuring 


* the control rod travel on the~ 


governor side. 


Setting ‘device for control 


_ lever position 


Contro! rod travel 
measuring Geis 


1688 130 079 . EFeP 541 


0681 440 006 EFEP 56 C 


0 681 440 009 EFEP 171 


; When’ riakine adjustments on pumps with amsiahe 
with cone dia. of 17 and 20 mm, it is advantageous 
‘to use extension couplings so. that the son eeeg a8». 
‘comtrot rod travel measuring device can be attached: 


“Gvtehion Souaii ng, 


7 for cone of 17 mm dia. 


: “Extension coupling, 


' for cone of 20 mm dia. 


¢ i Loctite CVV, 
Fden. No. 2 


J 


1 416 430012 ZKH os 


1416 430.017 ZKH 74Z 18x 
commercially ” 


‘see Section 3.3.” 
available — 7 


1.2. Clamping the Pump 

Connect the lines and attach the control rod travel 
measuring device. 

Remove the governor cover. 


\ 


2. Preliminary Adjustments 


Remove the sliding block and the aden pin by- 
kit out the peace bolt. 


e 


ae ae 
Check, the play of the adjusting pin. 


Set the longitudinal play of the aiing pin (0 mm) oy 
turning: ‘the castle nut. 


\ 
\ ‘ 
. 2.2. \ , 
~ Measure the position of the sliding biodes: 


The rated distance from the center of the sliding block | 
to the housing support (without seal) is 34.9 + 0. 2mm. 


Position the adjusting pin by means of the coupling bolt * 


in the flyweight ajsembly. 


Pull on the adjusting pin so that the fiance: are drawn 
inward; (do nov‘apaly too much pressure to the adjusting 
pin spring). \ 


\ 
In this position, the fneasuring device 1 682 329 038 
should fit snugly, i.e. amet no play, into the sliding block 
guide. 


WPP ont ,NG 


2.3. 

Set the adjusting pin: 

Remove the adjusting pin; change the length of the 
~adjusting pin by turning the adjusting screw until the 
rated distance according td Section 2.2. is reached. 


The adjusting pin and the ein block together 
constitute the sliding sleeve. 


— , 


Abnormal position of the sliding sleeve according to, the 
Test Sheet: ‘ / 


er, 


Correct any difference from the rated distance’by 
turning the adjusting screw on the adjusting-pin: 
” oil aa 


Example: , 


Rated distance (in mm) 4 39 
Changed distance (based on Test Sheet) 36.0 
Difference eagle 


Lead NO 0.75 


therefore, the adjusting sc should be turned outward | 
11/2 turns. ‘J 


’ 


2. 4r Se ye. 
Mount the fulcrum lever, sliding block, aciditinn pin, 
and coupling bolt. 


Longitudinal play of the'coupling bolt: 1 72mm. 


25. 
Check the pastor of the-’S” plate: 


Turn the control lever over so that contact is nat: 
made with the stop screw. 7 ; 


The rated distance from the eat; on the cover to the 


center of the pilot = 24.5 mm. o 


Set the control lever to maximum fuel. The pilot pinon § 


the linkage lever is located at the end of the ’S” track. 


Place the seal and the gage jn the proper. position. 

an § * 
Example: 
A pilot of 6 mm dia. anda 6-mm gage give the distance . 
of 27.5 mm measured from the gage to the pilot (that 
is, 27.5 minus the thickness of the gage plus 1/2 the 
diameter of the pin). ® 
Set the distance with washers under the “s" plate. 


3. Adjustments 


Imm. 


As protection, mount a temporary cover with a se 
cut out for the adjustment. 


Pour in lubricating oil. 


3.1. 
Measure the ling sleeve travel: 


The sliding sleeve travel, as indicated in the Test Sheet, 
can be measured with the universal control rad mena 
device 1 688 130 095. 


The magnet ic base of the ‘diaf indicator is positioned 
against the sliding block. 


At zero rev/min, pre-stress the dial indicator about 
20 mm: compensate for play in the governor mechanism 
by a light pull on the dial indicator spindle.. 


Set the dial indicator to “0”. 
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3.2. 
Tension the governor springs — 3 methods: 


3.2.1. 


” Set the sliding sleeve travel ‘according to Test Sheet 


VOT-WPP 001/4. . : 

At the speed specified, tighten the governor springs on- 
both sides unifarmly (a difference of one notch is a 
permissible) until the associated sliding sleeve travel 

(t 0.2 mm) is reached (Columns 10 and 11). Tightening 
the springs results in a shorter sliding sleeve travel — 

try to set the travel at the upper tolerance. The total 
travel should be at least 11 mm. 

If this value cannot be reached, replace governor parts. 
Observe instructions given in, the Test Sheet and in the 
Service Parts List (washers and spring seats as required). 


~~ 
Wire ‘ 
Set the sliding sleeve travel based on General Test. 
Specifications. : 
If sliding sleeve travel data isnot given on Test Sheet 
VDT-WPP 001/4, data given under General Test 


Spécifications apply. 


Set the speed according to Test Sheet VOT-WPP 2131/3. 
’ Tighten the springs on both sides uniformly (a difference 


of one notch is permissible) until the bresteibed sliding 
sleeve travel is reached. 


3.2.3. 8 PR Ae ; 
ASIN MEY when the sliding sleeve travel is not known: 


Ata speed based on Test Sheet VDT- WPP 001/4; 


* Section B, Column 2, top line, the sliding sleeve wave, 


should be 8.1 — 8.5 mm. - sd 
Tightening the governor springs results ir ina shorter 
sliding sleeve travel. 

Total sliding sleeve travel: ‘at least 11.mm. 

In order to reach the prescribed values atthe upper _ 


_ rated speed, the initial compression of spring set in this 


method according to’Section 4.3.1, must be corrected 
again (one notch difference is permissible). ee 


The tightening ruts must be set so that they are between 


‘a flush fit and a position in which the threaded pin’ 


projects out a distance of 3mm! © \ 


WPP Cony, NG 


3.3. 
Mount governor cover: 


ome | 
paneer 


Release the clamping screw at the control rod travel 
measuring device. 


When the control rod is positianed against the 
mechanical shut-off stop, set the dial indicator to “0”. 


~~ | 
Replace the governor cover with the seal and slide the 
guide block into the guide sleeve wath the longer part 
pointing upward. 


Seal the sliding block guide pin with Loctite. 


3.4. 
Check the sliding sleeve position and the ‘’S” plate: 


With the control lever at full deflection — at a speed set 
accordingao the Test Sheet, Column 2, upper line — the 
associated control rod travel must be attained: 


Correct for larger deviations at the adjusting pin and. for 
deviations up to 1 mm at the '’S”’ plate: 


1/2 wrn of the adjusting pin= 
about 2.25 mm oregntrol rod travel:. » 


0.15-mm washers at the ’S” plate = 
~ about 1 mm of Gatco rod travel, 


A shorter adjusting pin or (ese washers result in a 
shorter control rod travel. 


4. Checking the Governor | 


4.1, 
Attach the setting device for the control lever position. 


Move the control lever slowly from shut-off toward the 
maximum futl direction — the control lever is positioned 
at 0 degrees when the contro! rod travel dial indicator 
just leaves the zero mark. 

Set the gage to the zero position determined, 


4.2. 
Check the play in the transmission garts: 


At zero rev/min set the control rgd travel to 2 mm with 
the control lever and clamp the gontrol rod in place. 
Using a screwdriver inserted thyough the opened housing © 
port, press the flyweights into/the inside position and 
move the control lever. The play measured in this may 
should be no more than § rees. 


If necessary, replace the’ yweight assembly. 


Again usi e screwdriver, block the flyweights from 


turning. Tarn the flywheel on the test bench in both — 
directiong. The’ play measured here may be 10- 25 degrees. 


'f necestary, Pelee the rubber buffers 
fa) 


a 


5. Adjustments Based’< on Section C of Test Sheet 
WA es ‘ 
5.1, a 


Full-toad delivery Columns 1 and 2. 


i 


Attach the stop and set it according to the Test Sheet. 
Also see yO -WPP 115/1 B, Page 12, 


T point of the automatic starting fuel 
delivery. : 


_If no “Change-over 1 Point” is given on the/Test Sheet, a- 
speed of 50 — 190 rev/min under “Lowef Rated Speed” BA 


applies. t ‘ j 


gs ee / 


5.4. | an Sa 

Speed limitation — Section C, Column 3. 

Turn the contr! lever over and set the adjustable stop _ 
screw so that at the prescribed speed the conwol rod Is 
drawn about mm out from the full-load position. 


Even if the valu on the Test Sheet are different, the - 
same ia opi sti to be followed. 


\ ~ ae 
| ce BY agg 


4.3. 
Check speed regulation: S 
4.3.1. / 


Upper rated speed — Columns 1 to 3./ 


At the speed given in the top line, shift the control lever 
until the prescribed control rod travel is reached. 


Read the scale — all ’approx.”” aig mean t 3°, and 
when checking they aret+4°.-/ 


Check the speed regulation with increasing and decreasing 
speeds — up to about 1100 rev/min the control rod travel 
difference may not be more than 1 mm, and it may not 
be more than 2 mm above aD speed. / 


4.3.2. _ . 
Lower rated speed — Columns 7 to 9. . 


Bring the control lever back until the confiot rod travel. 
given is reached at the associated speeds. ; - ' 
Check the speed regulation with increasing and decreasing 
speeds — the difference may not be more than 1mm of 
control rod travel. 


' 
e: ! 


(Correct deviations by replacing the/’s" plate, spring seat, 
shims, and possibly the idle springs/as weil asthe bade 


compensating spring!) / 
/ 
ay 
\ i ! 
a i : a 
u fom fF 
i j 
! | 
i / 
43.3. | / 
Average Rated Sheed Columns 4 to 6 - if given: 
Change the Position of the control lever until the values 
are neaeted i 
i 4 
qa) B) Einstellwerte des Reglers RQV .. 1500, 166 
pepe A 3 a4, SFM oe 7 | 86 
. Obere Nenntrehzahh Mittlere Nenndrehzahl 
Verstell- 4d. . Verstell- | Verstell- 
hebel | Ne og a hebel- : hebel- 
ausschiag j| Regelweg ausschlag Regelweg | ausschlag 
Grad U/min! mm Grad U/min mm ! Grea U/min 
ca.68 | 1100 | 14,.0-160 | ca62 | 700 | 145-170 | ca.12 | 150 
1154 7,0-12,4 | 800 | 6,8- 9.6 - 250 
12 0 - 7,2 900 ,6- 1,0 : 350 
1270 0 3 T100 | 0,6- 1,0 6500 
150] > O.} 
[. ; = 
Fig. 21 \ Angleichweg MaG a = 0,6 mm (nur bei 1500) 


1.49 | 


Untere Nenndrehzaht 


Regelweg 
mend 
6,4- 810 
3,7 - 0 
0,7-4,9 

o} 


“ 


wPP oe! 4, NG 
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‘f 
oy 

wo yl wf 
Angleichung i 
aa: 

ede 
Regelweg 


0 


Uimin 


1100 
800 03 - 06 


550°] 05-0.7 
(nur bei 1600) 


\ 


[a 


Attach the stop lever if provided. 


WPP Omi, NG 


. 


The proper control rod travel measuring device depends 


on the type of stop used. 
a) 
An example is shown in Fig. 25: the pump here has the 
stop On the pump side, so control rod travel measuring 
device 1 688 130 079 is used on the governor housing. 


’ Pa 
mo 


5.5. 
Set the shut-off stop screw: - 


AtO rev/min set the shut-off stop screw on the control 
lever to give a control rod travel of 0.5 — 1.00 mm./ 
. : Pe ss 


ane 
' 


aa 


! 
a 
' 


5.6. ; ‘ : 
Measure the starting fuel delivery or starting travel: 
! 


Operate the excess fuel starting device — depending on 
the various stops — and set itproperly. |. 


Example,shown in Fig. 28: 
Automatic starting fuel delivery = 
starting travel limitation Z 


ees 


é 


ETM rere 


nt 


6. Sealing 


28 Seal the adjustments made. 
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7 consisting of: Adjustment throttle _. 


air with pressure gauge 0—4 bar 
(for example, produced by 


No. 4184) ; ; : available 


Tools Used (also see WA-VKF 053/1) 


Control-rod adjustment mechanism 1: 688 130 030 


Bracket for measuring the position y: 
Of the sliding block => 


Control-rod adjustment mechanism for 
measuring the sleeve travel 


Protractor for testing the governor 
Equipment for MPC testing, 


1 682 329038 | 


1.688 130 095, 
0681440006 ° 


1 688 130 032 
"Pressure regulator valve for compressed 


* commercially, 
Kraiss & Friz, Stuttgart, No. 104) .— available 


Pressure gauge 0—1.6 bar, - | 
" quality grade 1.0,‘scale graduations 0.05 : 


(tor example, produced by Wika, . commercially 


Preparations 


Clamp the pump on the test bench, connect lines. 
Pe eee 


Mount the control-rod travel measuring device. 


Remove the full-load stop rocker guide (2) and : 
possibly the manifold-pressure compensator (MPC) 
if the governor is fitted with this part. 


Remove the guide pin for the swivelling lever. - 


d 


Remove the governor cover. a: 
Remove the swivelling lever. ° % 


Remove the coupling bolt, sliding block; -and 
adjusting pin. |” 

Position the adjusting pin by means of the ‘coupling 
bolt in the fyweight assembly. 


' 


oy 


Measure the position of the sliding block 
(Use bracket ¥ 682 329 038.) 


The nominal distance from the center of the sliding 
block to the housing (without seal) is 35.0 +0.2 mm. 


Pull on the adjusting pin so that the flyweights ‘are 
drawn into the inner position. 


In this position (without seal) the measurement device 
should fit snugly, i.e., with no play, into the sliding- 
block guide. ; ; 


It necessary, change the length of the adjusting pin 
by turning the adjustment screw. 


W~ 420/303 


Check the play ofthe rubber buffers 


Prevent the flyweights from turning by blocking them 
with a screwdriver and tugn the test bench flywheel! in 
both directions. ~ ad 


The play measured when this is done should be 
10—25°. 


If necessary, replace-the rubber buffers. 


Prepare the governor for measurement of the 
sleeve travel 


Mount the fulcrum lever, sliding block, and 
adjusting pin. 


The longitudinal play of the coupling bolt should 
be 1~2 mm. 


Do not mount the swivelling lever. "oo : 


In order to prevent the plunger and barrel assemblies. - 
from running dry, clamp the control rod at a control 
rod travel of about 9 mf. 

As protection, mount a temporary cover with a section - 
that has been cut out (for example, RQ .. or RQV..). 


For stabilization purposes, the sliding-block guide 
screw is located under the sliding block. : 


Fill the governor with lubricating oil. 


Measure the sieeve travel 


The sleeve travel is measured using an instrument .-- 
stand and a control-rod travel dial indicator. 

5 o 
The magnetic foot of the dial indicator is positioned 
against the center of the adjusting pin. 


Press the governor springs over by hand (flyweights ** 
in inner position). es 


Prestress the dial indicator apouney mm. 
: ute ut 
\, z 
Compensate for play in the governor mechanism by a 
light pull on the dial indicator stem, and sef the dial 
indicator to 0. : : : 


Set the sleeve travel according to Test-Specification 
Sheet B, Columns 10 and 11 

The most accurate possible maintenance of the 
specitied sleeve travel Is of vital importance for all 
later measurements! 


Set the speed to the value given by thetest a 
specification sheet at which the sleeve travel is with- 
out tolerances. 


Set the associated sleeve travel by unitarity tighten- ; 


ing both sets of governor springs. 
One notch difference is permissible. 


Test the remaining sleeve travel values and if 
necessary correct them by inserting shims, by the 
selection of different spring seats, or by replacing the 
governor springs according to the service part 
microfiche. : 


Remove the instrument stand. 


Remove the temporary governor Cover and callect 
the lubricating oil. » 


; ee 


Measure the position of the plate cam 


ot 
t 


Turn the control lever over sojthat the stop crew is 
Not up against it. : 
The nominabdistance from the seal on the cover to the 
center of the pilot = 24.5 mnq. | 

y ! 
Set the control lever to “Voll! (maximum fuel). 


The pilot on the linkage lever is positioned at the end 
of the rocker guide. “ SE “ 
U 


Set the nominal distance by placing shims ‘under the 
plate-cam stop. . / 
i 


Example of measurement: 

With a pilot 6 mm in tameter, and witha Gage 6mm 

thick, the adjustment distance is 27.5 mm!from the 

gauge to the pilot. Ee ela ae : 

* This distance is derived ab follows.” ' 
Standard distance (24.5) plus thickness pf gauge 
(6) minus '/2 pilot diameter (3).= the adjusiment 
distance of 27.5 mm. e j 
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Tes Specifications 


“| Lower rated speed 


Oegree of Control rod 
deflection ‘ . | travel 


otcontrol . 


Finish) 1) 


BY te tens tr Xie Eta 


Fitting the governor cover 


Release the clamping mechanism at the control-rod | 
travel measuring device. : 


Fit the swivelling lever in place. 


Fit the governor cover together with a seal butdo not .. 
bolt it In place. 
The longer part of the guide block points upward. 


Align the holes in the swivelling lever with the holes 

in the governor cover using a pointed instrument ; 
(for example a marking tool) and insert the guide pin. aa 
into the governor. ° 


Fit the screw plugs to the guide pin. ° 


Bolt the governor cover in place. . : dees 


Fill the governor with lubricating oil, ” 


Attach the protractor. 
Checking the play in the governor paris 


Using the control lever, set the control-rod travel to | 
2mm and clamp the control rod in place. " 


Press the governor springs over by hand. 


The control lever play must not exceed 2°, - 
When carrying out these steps do not press the sprung 
Strap over. 


Release the control-rod travel measuring device. 
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Setting the fine adjustment 


Set the speed to about 100 rev/min. 
Using the control Jever, set the control-rod travel to 
about 10 mm and clamp the control lever. 


Release the lock nut for fine adjustment (4) and 
unscrew the adjustment screw as far as the stop. 


Caution: P ek 
when reading the control-rod travel values do not 
press on the adjustment screw! 


Set the dial indicator tc to. ; ; 
Turn the adjustment screw tor fine adjustment '/2 turn 
inward and observe the dial indicator. ; 


When turning the adjustment screw no longer results 
in a change in the control-rod travel, the total fine 
adjustment range can be read on the dial indicator. 


Turn the adjustment screw back '/2 of the fine 
adjustment range read from the dial indicator and 
lock it in this position. 


Setting the protractor 
2. 
Set the speed to 0 rev/min. 


a 
Set the dial indicator on the control-rod travel 
measuring instrument to 0 when the control rod is in 
the shut-off ("Stop") position. ‘ 


Press the governor springs over by hand (tyweights 
in the inner position). 


Move the control lever slowly from shut-off toward the 
maximum fuel (“Voll’’) position. The contro! lever is 
positioned at 0° when the dial indicator just leaves its 
zero mark. 


Set the protractor to the zero position determined. 


Setting the lever ratio 


Caution: 
do not set the control lever to a control- rod travel of 
more than 21 mm! 
° . 
Set the speed according to the top line df the test-' 
Specification sheet, Section B, Column 2, and at the 
same time readjust the control lever, wate 


“> 


Adjust the control lever so that the associated control- 


rod travel given in Column 3 is reached. 

pues 
Read the angle shown on the protractor and record 
this value because itis required for later measure- 
ments, for example Fig. 19. { 


If he control-rod travel given in Section B, Column 3, 
is not reached, or if the angle (Column 1) differs by 
more than +3° from the specified value, i.e., in event 
of larger deviations, the position of the sliding block 
(Fig. 3) must be changed. When doing this, '/2 turn 
(shorter adjusting pin) means about 2.25 mm less . 
control-rod travel. 


V 
\ 


Correct for small deviations by means of shims under. 


the plate cam stop. In this case, reducing the thickness, 


of the shims by 0.15 mm results i in about 1 mm less 
control-rod travel. 54 
The prestress of the governor springs must not 

be changed! 


o 


“18,0- 18,2. 


Oo - 1,6 


16,0-17,8 | 


10,2 - 13,8 
§,0- 10,0 


0 - 5,6 


\, 


\ 


deflection 
of contol. 
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Test Specifications «| 


- 


VOT-WPP 001/4 .. 


Pemettaled eee Sliding sleeve travel 
Degree of Control rod Torque-contol travel 
deflection travel : 

of control 

lever rev/min 


Stan 

0,5 - 1,2 

5,2-4,0 

4,8-5,2 
8,3 

Finish (91 


Testing speed regulation 


Upper nominal speed - 
Test specification sheet, Section B, Columns 1—3. 


Test the governor according to the data given in the 
test specification sheet with increasing and de- 
creasing speeds. 


The control-rod travel difference must not be more. 


than 2mm. 


If tolerances are exceeded, adjustment made accord- 
ing to Figs. 3,6, 8, 11, 12, or 13 are incorrect. 
‘The prestress of the governor springs must not | 


' | pe changedt 


Lower nominal speed 
Test specification sheet, Section B, Columns 7-9. 


Move the control lever batk until the specified 
control-rod travel values are reached at the speeds 
given. 

{f tolerances are exceeded, adjustments made - 
according to Figs. 3, 6, 8, 11, 12, or 13are incorrect.. 
The spring tension must not be changed! 


Fitting the full-load stop 


Adjust the stop lug so that it is poemeney Sarde to 
the base plage. 


Control lever to shut-off. 


Fit the full-load stop with seats on the governor : 
housing. 

, 
As a result of simplifidations made in design and 
adjustments, the sequence of testing steps starting - -~ 
with Fig. 15 has been partially changed. 
The same applies for combinations with an MPCon . 
the drive side. ; 
(Information on this point is given on pages 16 and 17.) 


‘ 


Testing the wnaniloiepreauirs compensator (MPC) 
Test specification sheet, Section D. 

Connect the pressure régulator to the lower con- 
nector oh the adjustment. t{hcottle, and connect the 
MPC to the mppees connector on the throttle: 


ASiustnenlisctew: ‘a’ * (white, lower) is used to set 
the pressure, ; 
adjustment screw “‘b” (black, upper) Is used for 
leakage tests. 


Testing the MPC for leaks 


Set the charge-air pressure to 1.0 bar at adjustmert 
screw "a" on the adjustment throttle; close adjust- 
mentscrew ‘'b" and shut off the air supply. 


The pressure gauge must not register a pressure drop. 


/ 


Checking the MPC adjustment ; / e 


\ 
Increase the pressure of ‘the ssupreseaes air sleeely 
from about O bar and observe the full- ‘load stop screw 
(1) in the MPC. f 


At the charge-air pressure given in the test 
specification sheet, Section C, Column 1, the full-load 
adjustment screw must be positioned firmly at the 
limit stop. 7 : 

It necessary, reduce the.tension on the diaphragm 
spring in the MPC by turning | the noiied nut (15). 


Setting the rocker 
Test specification sheet, Section B, Columns 10 
and De ‘or Section 6, Column 8. 


ieeiles onty for full-load stop with “bent” rocker 
guide track (Fig. 19}: \ 
Uf the governor is fitted with an MPC, set the charge- 
air pressure to the maximum value (test specification 
' sheet, Section C, Column 1). , \ 


Set the speed to the value given an the box (test 
specification sheet, Section C, Column 8 or Section B, 
Column 10) and at the same time readjust the 

contro} lever. . j 
Clamp the control lever at the angle determined | 
according 19 Fig. 13. j 


' 


Let Ihe rocker Wayelse the rocker guide track. 


Change the adjustment screw (5) on the forkey and 
observe the dial indicator, . ~ 
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Find the point of reversal and set it. 

The largest possible control-rod travel should be set 
at the rocker4n the range in which the control-rod 
travel first increases and then decreases with the 
same direction of adjustment. ~ 

Secure the adjusyfient screw on the rocker with the 
lock nut. . 


™ 


Checking the rocker adjustment 


Increasing and decreasing the adjustment speed 
(test specification sheet,,Section B, Column 10 or 
Section C, Column 8, valuggiven in box) results ina 
smatler control-rod travel. 

The. maximum control-rod travel must be. measured, at. 
exactly the speed given in the box. ‘ 


Set'the speed to exactly the value given in the box. ,, 


Applies only for full-load stop with straight rocker 
guide track (Fig. 21). 


. If the governor is fitted-with an MPC, set the charge- 
_ air pressure to 0. 


Operate the pump at below the idle speed. 


Slowly.increase the speed and by repeatedly moving 
the control lever slowly forward datermine the speed 
at which the rocker moves forwar ul oF @ stop: 
cam to ‘’Start”. Coll bel 

This switching operation should ais place ‘at 

~ 90-100 rev/min below the Idle speed. , 


Turning the rocker adjustment screw 6) to the righit 
shifts the switching point to a higher secre: 


Secure the rocker adjustment screw with a lock nut. 


With an MPC, set the charge-air pressure to the 
: - y ia Loa maximum value (test specification sheet, Section C, . 
: 21° Column 1). : y 


Set the speed (test specification sheet, Section B, - 
Column 10, value given in box) exactly and at the 
same time readjust the control lever. ~ , 
eine the control lever at the angle determined 
according to Fig. 13. 


Setting full-load control-rod travel ‘ 


Set the control- td travel (test specificatiog sheet, | 
Section B, Column 11 . Value.given in box) at the full- 
load stop Screw (1). . } ; % 

j a 
Lock the full-load adjustment screw after every 
adjustment. | ; _—-* 


After the adjustment - the! full-load control-rod travel, 
the test (set rocker) starting’with Figs. 19 and 20 or 
Figs. 21 and 22 must be I la : 


Testing the torque/control 

Test specifitation’sheel, Section B, Columns 10 
and 11. { 

With an MPC, set the charge-air pressure to the 
maximum value (test specification sheet, Section,C, 


. 


- Column 1). / 


Set the speed ‘to the values specified under ' “Torque - 
Control” in the test specification sheet and read the 
control-rod travel values. 

The control-rod travel values specified can only be 
reached if, the adjustments described above (Figs. 3, 6, 
7,8, 11, 12, and 13) have been made with the prenters 
accuracy. 


Turn the adjustment screw (8) at the stop [ug until the 
control-rod travel values can be reached as exactly as 
possible at the corresponding speeds. 


‘Turning this screw inward increases the control-rod 
travel values al high speeds and reduces these values 
at‘low speeds. a. 
AS a result, the rocker and full-load adjustment must 
be (opened: : 


Repeat the tests described starting with Fig. 19. 


The rocker aaltininari (Fig.. 14), the full-load adjust 
ment (Fig, 23), and the torque control (Fig. 24) attect : 
each other! ‘ 
The corrections become smaller and smaller as the 
nominal values are approached. ‘a 
After every readjustmént secure the adjustment :° 
screws with lock nuts! 


, 
Hi 


“a 
I 


24 
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\ 
Testing full-load delivery : 

Test specification sheet, Section C, Columns 1, 2 
~ and 4, 5. 


“a 
co | 


° a 


With an MPC, use maximum specitied charge-air 
pressures for the tests. 


Sore eee 
— wee. ! 
wee vegpe ws 7 


The specified full-load delivery values should not be 
corrected at the governor full-load stop (full-load 
delivery, torque control, and start locking affect 
each other). 


eer 


Tae’ eee ee ee 


: rd 
Small deviations can be corrected at the fine adjust: 
ment screw (4) (about 0.2 mm comtrolerod travel). 


Larger deviations must be corrected on the basis of 
uniform fuel delivery (Section A, value given in box). | 


Setting intake sine 7% 
Test specification sheet, Section C — values wilh 
/ 0 bar data. . 


Control lever to maximum n fuel ( Volt" y= Pressure 
0 bar. * 


Cy 


Set the fuel aelivany given in the test Pe et : 
sheet, Section D, with a charge-air pressure of 0 Bar, | 
using the stop nuts (14) at the MPC: 


v, 


whe ay 
Testing diaphragm and diaphtagm sprinain in MPC 
Test specitication sheet, Section 0. 


Set the speed specified. : ms 


4 


v 


Test made with tating dgactes = controt-rod- travel 

decrease 
. Set the charge-air pressure to the maximum value 

(test specification sheet, Séclion C) and set the dial 

indicator to 0. < ; . 

“ NM 1%, 

Or BN 
test made with rising pressure = control-rod- travel 
increase 0 
Ata chasge-air pressure ot ya set ihe dial indicator 
to 0. 


- 


Set the charge-air pressure to the value specified 
under “Adjustment” in the test SPecuication sheet. 


Set the associated control- tod travel at the notched 
nut (15) on the MPC. : A 
Set the charge-air pressure to the value specified 
under “Measurement” in the tests ceilicanen sheet 
and read the dial indicator. 


roo r ae : 
If the control-rod trayel is outside the tolerance, the t 
diaphragm or the diaphragm spring in the MES must - 


be replaced. ! 


y 
e 


Setting the. speed limitation 
Test speciffcation sheet, Pevome C, Column 3. 


Remove the protidetor. 3 ae 


Turn the ‘control ini sik or install the origi 
control lever. ee . j 
2 er / e 

With an MPG, set the charge- air I pgessute tolthe 
maximum valug. ; y 

Lo : ‘ wv! ' 
Increase the speed and at the same » time readjust the’ * 
control lever. a) S + 


At the speed ee, the test specification sheet. 
Section C, Column nese thddial indicator to 0." 


; Set the speed given in Column 3... 3 


Control lever at limit stop. 


~ 


Set the stop screw So: thatthe dial indicator shows a . 
degrease of abodtt mm it in the je const re -rod travel. 29 


c 
r 


2 


Setting the idle ahd shut-off stop 


This applies. anly for governors without a stop lever. 
; , 


Setting the shut-off stoptscrew ss 


"Set speed to 0 rev/min. 
Control lever to shut-off (“Stop”’).~ 
Release the shut-off stop screw and set the dial 
indicator to0. - ; i - 


‘ - 


Set a control-rod travel of about 0.5 mm at the shut-off 
stop screw and secure the stop screw with a lock nut! 


> 


to 
or 


Applies only for governors with a stop lever. 


Setting idle | 

Set the speed aeceLdinG to the test specification 
sheet, Section C, Column 6. - 

The control lever is positioned against the idle stop.. 


Adjust the stop screw until the pecitied fuel Gelivery 
is reached. 
Secure the stop screw with a tock nut. 


Setting are snap 


Set spéed to 0 rev/min. Sate 
Pull the shut-off levar to “Stop”. é 
Release the shut- off stop screw and set the dial 

mdicatorto 0. 2 i : : ee 


48 


Ve 
’ 


Set about 0.5 mm of control-rod ravel atthe shui 
stop screw yeane secure the stop: p strew with a los nut. | 


‘ 7 tg 
Setting the starting fuel delivery 
Test specification sheet, Section C; Column 6. 
Remove the control-rod travel measurement “ 
instrument. \ - 
Control tever at limit stop.” 
_ Set the speed according to the test specification 
; sheet. 


: Limit the staning tse delivery using the stop screw iy 
i control rod ata le cap.’ 


Replace all covers with new seals. 


~~ 


Remove the pump from the test bench and lead- ‘seal it. 


. 1 © 


ve ae . 


Simpliied full- load ad stop P oo 
a 


v 


The full- bad stop shown in Fig. 19 has been moditie obs 
in some of the governors as shown in ne 38. so a’ 
result, the following applies: sbayeh di 


The ‘adjustment of thet horizontal position of the stop. 
. is omitted and therefore the correction ofthe: eae 2 
a ad is also omitted. de eet 
The full-load Controle rod, travel and ices the full- eae 
o delivery, are set by shifting the. stop in the recess in 
the Governor housing. 
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List of parts mentioned In text 


Full-load stop screw 
Full-load stop 
Rocker guide 
Rocker 

Fine adjustment 

Rocker adjustment screw ‘ By as 
Sliding block : a8 we Ih , RRR HE 
Swivelling lever : : a i rr 
Adjustment screw ae — Y = EW 
Full-load stop (complete) ; : Z Teall S; tyyss 
Control rod oS ee iam | Heol) 

Strap ; F ; : ° . 2: tll f | 
Fulcrum lever i ee = ; +t eT TY 
Flyweight assembly 

Stop nuts ~ ~ 

Notched nut 
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pe 
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RQV ..K.. governor with an MPC on the drive side 
results in an additional combination: 

In this case, the full-load delivery is adjusted by the 
stop screw at the elbow lever in the MPC. When 
operating under load, full-load delivery values are set 
with the adjustable stop lug (Fig. 34) in the governor 
housing. The stop screw in the MPC housing is then _ 
set to the full-load control-rod travel +0.5 mm. . 


The testing sequence, therefose — presented briefly “4 
is as follows : - 2b 
(using Test Specification Sheet SCA 11,0 p as an 
example): 
n = 850 rev/min 

= full-load at stop lug, 
1100 rev/min Do 
full-load at stop lug (check), 
500 rev/min . 
full-load at elbow lever in MPC, 
1100 rev/min, . 
full-load control-rod travel +0.5 mm at o. 
stop. screw in MPC housing. ie 


0.7 bar 
07 bar an 
O'bar n 


07 bar n 


Howie wu 
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“Spring 
prestress - 


(beginning |Z , 
andendof. {7 


’ ; een 


Adjustment 
normal operation - 
ee 
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eZ) 


= 


Adjustment 
operation under load 


(Uhl ee — foes 


SESS SSN Toe | 


iPr < 
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RQV..K..Governor 
with Manifold Pressure romnenestcr, i 
ea on the drive side 6 
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Please direct questions and comments conceming ; wos 
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patRobert Bosch GmbH. pe ye ee ee ae eh ee i 
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ye ee ae 2 : 
* ‘ . ; on rn 
; ROV..K..Governor with an MPC ortthe drive side 
~_ results in an additional combination: ‘ 
° 7 e . : 4 Mas 1 
, inthis,case, when thepressure charger has not yet 
» builttup enough pressure for the MPC to respond, 
. . the full-load delivery.is taken up by the stop screw 
of the elbow lever in the MPC: Whenthg pressure - 
charger is delivering sufficient pressure tor the MPC 
to respond, full-load delivery values are set with: 
" the adjustable stop lug (Fig. 3) inthe governor -. 
housing. The stop screw in the MPC housing is then 
set to the full-load controt-rod travel +.0.5 mm. 


In accordance with the above test instructions the 
testing sequence from Fig. 12 onwards is briefly as 
follows: (e.g.SCAN,0p) spo 
# F f. E 
Measure the-control-rod travel using the control-rod 
setting device 1688130 095'(EFEP 565), magnet.and 


SNL] 
GE 


Fan’ 


30 mm (1/10) dial indicator.’ - Doe 

Fabricate clamping piece as shown in sketch.and 

fasten to the end of the control rod (Fig. 4). 

Assemble control-rod setting device and apply 

magnetto.clampingpiece. 
, ; 


: 


Caution! oe i : 

The control lever 0° positidn is the point at which the 
control-rod travel dial indicator just leaves the zero 
position. Teer 


2. : : 
Set the lower nominal speed, , 
Test-specification sheet, Section B, Columns 7...9. 
_ The spetified control-rod travel values must be — 
reached. See notées’on Fig. 14 (VDT-W-420/303). 
The MPC is taken aff, or the stop screvgon the elbow 
lever in the MPC is removed so Yat the control rod 
is exposed Carey out governox friction test with 
“increasifig'and decreasing speed. Check contrpl rod 


Reaevnnreeust™ i 


for freedom of movement. 


: 7 _ 1= Spring prestiess 
NI eS : {beginning and end of adjustment) 
ie HP 2 = Adjustment, without pressure charger operating 
oes pa ate é fully 
3 = Adjustment, with pressure charger operating 
fully, 40.5 mm control-rod travel 


rr 
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Suppl. 
3. : q ; = 7 

Set upper nominal speed, \ iy 

Test-specification sheet, Section 8, Columns 1... 3. 

See notes on Fig. 13 in VDT-W-420/303. Set 12.7,.mm 

control-rod travel at full-load stop (Fig. 3). Set speed 

regulation at a speed of 1135...1145 min“ at the 

speed stop screw. Replace MPC, if ee 


% \ 
Fig. 2 Entarged lug for full-load stop. | 
= ee 
= lower edge (n = 850 min“'; adjust with lug and - 
rocker) - : 
b = lower surface (n = 600 min"': scius with rocker) 
c = lower notch (n = 1100 min-’) \ 


4, 

Set rocker, ~ “\\ \ 

Test- specification sheet, Section C, Column 8.\ 

When speed drops from 850 min=' to 700 mint a 7 = 
additional control-rod travel of 0.1mm, i:e. 12.8.mm, AN 
and from 700 min™' to 600 min“ a further additignal “it N 
0.1mm of control-rod travel, i. e. 12.9 mm, must be A J 
reached (in all, 0.2 mm additional controt-rod travel). . 

Correct at the adjusting screw of the rocker (Fig. : 


Siixtcesces 


—, SST mee 


_ Cauttont © 
Always reset full-load stop (Fig. 3) to 12.7 mm 
control-rod travel at speed of 850 min='. . 
Press starting button on the MPC. Measure starting | 
control-rod travel (approx. 21mm). , i 
Set speed to 1100 min=', Control-rod travel of 
13,5 mm must be reached. 
Set full-load control-rod travel plus 0.5 mm atthe \ 
stop screw in the MPC housing (text of Fig. 34 in rae 
VOT-W-420/303) at speed of 1100 min™? and 0.7 bar. | a 
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5. : : 
Set intake volume, * 
Test-specification sheet, Section C, Columns 4.. es 
At a speed of 500 min™' (approx 11.65 mm control- 
rod travel) set the specified volume at the stop 
screw of the elbow lever (Fig. 1). 


SS 


Test MPC, 
Test-specification sheet, Section D. ir 
At aspeed of 850 min”’,0.40...0.42 bar, 12. 7+0.1mm; ae 
control-rod travel, beginning of adjustment. ; : 
0.20...0.24 bar, 11.65 + 0.1 mm controt- ‘rod travel Fig. 3 
check-measurement. ° 4s Full: toad stop (lug) 
If these values are not reached, correct the spring ; = Rocker : 
prestress at the notched nut (Fig. 1). ; Fine adjustment sere 

. 4 Rocker screw 

7. 2s . SEI Elbow lever 
Test MPC for leaks, see Fig. 17 in VDT-W-420/303. : ; 

8. 3 
. Test starting function. Position control lever 

vertically and press starting button on the MPC. - 

The starting fuel delivery as per Test-specification 

sheet, SectionC, Columns 6... 7 must be reached. | 


9. 

Measure idle, ; 
Test-specification sheet, Section C, Columns 6... 7. 
Note dispersion at upper and lower idle. 2 ae a 


Note: 
The same testing séquence applies for Test- 
specification sheet SCA 11,0m1, but different 
controt-rod travel values will result in points 3...6 : on 

[: 


with this Test-specification sheet! 
M6 (hexagon-socket-head cap screw, length 22) . 
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COMPONENTS CHANGE ; ‘VOT-1-420/117- En 


Components in RQV governors _ 8.1986 
for Mercedes-Benz engines 
replaces 3.1986 edition 


With respect to the following governors {pump assemblies. | 
. for Mercedes-Benz engine series OM1421 .., 422. 
4 423 a)» the components have been changed while E 
mainiaining governor designations and- governors part | 
number's : 


Governor designation | Part number 
RQV 300-1150 PA 486-2 . 0 421 813 335 


RQV 300-1150 PA 486-3 - (0 4217 813 411 
RQV 300-1150 PA 524-2 0 421 813 264 
RQV 300-1150 PA 524-4 - 0 421 813 315 
SROV 300-1150 PA 524-6 | 0 421 813 342 
RQV 300-1150 PA 545 - * 0 421 813 268 
" RQV 300- 1190. PA 545-) eee 410 : 
The seorophlates new caiponents "in these governors can 
be found in each case in the spare-part microcards EP... 


For repairing the above-ment toned governors with o old: 
components,«use the parts for the earlier equipment. : 
Conversion of governors into the latest version is. not - >>": 
necessary as long as customers do not complain of poor 

load take-up. Conversion to the new vers on can then be 
carried out subject to chargé. - - 


we th 
Se 


Mixed equipping of components from ee and new 
governor designs is not perthissible: Pye 


g 


Flyweight assembly 
Inner spring seat! - ° Ro Ee 
= Auxiliary maximum-speed contro) spring ‘ 
= Spring retainer - gh ems may 
= Max imum-speed control: spring 
°6 = Max imum-speed control spring | : 
7 =. Idle spring Be ak oy 
8 = Outer Sad seat | - 


4 


The new version 4s: ‘presented in the 
‘Mustrat ton above. Hy ihe 
See SIS Microcard W-420/108 

for further information. 


. : ‘ : : i 


| 2 | TECHNICAL BULILETIN i, | <=ae> | 
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For repatting governors of the old version, ‘the spare 
icomponents. retevant to the Flyweight - can no longer be 
|found Me. valid sparé-parts jists. \ x aoe 
i Fo this | ason, the part ninnsees of the components vote 
pr tous ly used are listed below: i an ~ Ti, tee: fa 
i Ror governors 0 421 813 264, [.308 a and>\ 342 an 
Item Part numbers Oeb i ignation | (| te 


i 


fe 1 fe 


“tw.” 
420 521 002 Sa aivic retainer : 2 
424 617 051 He}. comp. “spring 2. Peak 

200 xe: % 

2 

2 

2 

6 

2 

1 

1 

1 

1 

J 


8/3 

8/5 
8/6 
-8/7 
8/8 

8/16. 2 420 101.027: ~ 


2 

] ‘ 

1 424 634 040s Hel. comp. spring 

J 

2 

2 
8/20 1 420 100 608 

i] 

2 

J 

1 

? 

7 


424 618 015 Hel. comp. spring «2 
420 $20 004 . Spring- seat. 


8/21 424 619 124 Hel: comp.. 

30 425 650 097° 3 ~~ ~— Gov. cover, 

30/2 | 421 332 001... Guide: sleeve Ro 

78° 422 033 062 2s Var. _ifulcrum lever . 
' . 89 427 132 013. Control- rod stop... 

800 428 199 001 Flywetant jassembly | 


| 
With respect to governor 0 421 813 an, al): the. 
above-mentioned components are'the same, aRnESPE ‘Item, 89. 
- contro}- rod stop 2 427 ar 049. . ; 

i a 

with respect to governor 0 421 fe ay the . , 
above-metioned components are; the Same, except: Item, 89. - 
control-rod stop 2 427 130. 175. bee ae 

i on 
P 
fl. 
I 


° 


a 
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The governors 0 42. 813 268 and . ‘ 410 are equipped 
with | 
Item 89 - manifold- “pressure compensator 2 427 133 105, 
together with 

Item 30 - overnor cover 2 425 650 327 and 


Item.,800 -|flyweight assembly 2 428 199° QOS. . 


No sitferetce can be seen between the old. and, 
~ few versions of the governors when only ° © 
examined externally. Only after the screw plug,. 
Item: 51, in\|the governor housing has been” unscrewed . 
~can the cor responding: part number of the 
complete Flyweight. assembly be read on the Flyweight’ of ~ 
‘the lycra) assembly: (do not use, as part supheey 


( The a es of the prevdous versions are as 
fol WS: * \ = a ! 
; ; : ‘ ie 24 
“GaNaenOE \ ce Part number ° Part naeber of | 
festanation Ee BO gi -. old flyweight 
4 ve |S _ assembly =. jf \ 
Rov 300- 1150 PA 486-2 0.421 813-335 2 428 101 224 7. 


RQV 300-1150 PA 486-3; 0 421 813-411 2 428-101 224 | 
RQV 300-1750 PA\'524- -2, 0.421 813 264 §=2 428 101 224; 
RQV 300-1150 PA \524- 4 -0.421 613 315. 2 328 107 224) 
RQV 300-1150 PA 624-6 | 0 421 813 342. 2 828° 301 224: 
RQV 300-1150 PA 545 0 42) 813 268 - 2/828 103. 224! 
RQV spo 1150 PA 545- 1 . 0 421 813 410 | is 101 224 ~ 
: ~ . on ey oe: \ 
1: a 
The tést eta for electric: fugl-" ae : , 
* pump assemblies with the old:and-new fo 0° 
components in the governor can be. found in 
each case in a test+ specification sheet - a ' 
“ona microcard valid, for both versions. se o. 
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NEW PRODUCT 


\. : ‘Register 
| ee ae 0T- I- -420/4 £ 
j Aig ase : 7 
| 2-STAGE MANIFOLO- PRESSURE | 
COMPENSATOR WITH SCREWEO-ON) | 9 - = |e os. joss 
SPRING RETAINER Phan foots oe 


} / te be 

a 
Since mid- 1988, a Nasiiioid beasts | 
compensator with, 2 working stages: has: beeh 
used on RQ and RQV? governors. (2- stages 
manifold- “pressire compensator) 


4 


: i 
The extended | ‘adjusting Finetion: as compared 
with conventional martifold-pressure . 
compensators: 15 obtained by the instal- ° 
Yation of a spring retainer (see Fig. a 


- The ‘working ‘ranges of stabes 1 and 2 are. 
__ shown in Fig. ). eee ‘ \ 


sor ee iigoewat ten on [setting will be: 
made known in a ‘separate, Technical Bulletin. 


satura iy-asp trated controls rod: travel 

Full-toad ‘control- rod travel 1, 

Full-load control- ned ‘travel 2. 

Stage 1 \ 1 

Stage 2/dimension aq : 

Control-rod travel (mm). 

Engine speed (min-!). - 

Charge-air pressure (mbar) ~ 
a : Sa 


wonea dog 


Own hwn— 


Operating sequence: 


At low engine speed and without charge-air pressure, 
manifold-pressure compensator spring 1, (Item 3, — 
Fig. 2) keeps the cqntro} rod at natural y- 
aspirated control- rod travel. j : 
Slowly rising chargetair pressure. with fneeeacing: 
engine speed-mean& that, first, of all, manifold- 

_ pressure compensator ‘spring 1, 4g overcome by the 
manifold=pressure. compensator: diaphragm, (Item 4, I 
Fig. 2). thus resulting in full- alos control- rod 
travel 1 Cites 2, es ). 


\ ea 
cates 
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a ‘ 
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“ft 
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This condition is obtained as soon as, after 
stage 1 (Item 1, Fig. 2) has been passed through, 
the spring retainer (Item 5, Fig.2} has come up ; 
against the contact face in the manifold- “pressure: 
compensator cover. 


After a steady-state condition has been overcome, 
as the engine speed and charge-air pressure PP 
further increase, stage 2 (Item 2, Fig 2) is passed 
through in that the lift rod (Item 6, Fig. 2): over-: 
comes the manifold-pressure compensator spring 2 
(Item 7, Fig. 2) until~the slidable sleeve (Item 8, 
Fig. 2) has likewise come up against the above- | 
mentioned contact face in the “mani fold- -pressure - 
compensator cover. This results in full-load . 
control-rod travel 2 cee 3, Bigs 1} eae 


The introduction of this new manifgid- pressure - . 
compensator ensures that there is a,finer adap- .__ 
tation of the fall-load delivery as a ees of 


charge-air pressure and engine Speed.’ 


cM, 
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Stage 1 

Stage 2 

Manifold-pressure compensator: spring T 
Diaphragm . 

Spring retainer 

Lift rod 

Manifold-pressure compensator “spring * 

Stidable sleeve , 

“Adjusting nut for full- load delivery 

- with charge-air pressOre . *. tiatisat hee ots 

10 = Adjusting screw for full-load delivery 
| without charge-air pressure: ‘ 
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CLAMPING FIXTURE KDEP 2894 nA get ce tet ay: 
1 


Modification of the clamping inut — ne | VOT-1-42071000 En 
ee 05.1979 
.. Supersedes Ed, 12,1978 
Clamping fixture: (Fig. 1) for the RQ- and RQV-Governors for: the ~ 
fitting and removal of the govennor springs. : re Pare 


A E 


In order to increase the spring-sopporting: surface, the outside 
diameter of the spring seat 1 420.520 002 and .. 003, for the RQV 
governor, was modified, . ek Sine hE an ie ae - 
‘This means that the internal bore of the clamping fixture KDEP 2894 ~ 
has to|be changed accordingty. a 3 ge a 


» 


The outer clamping nut must be reworked as. shown in Fig. 2. 


In the} case of pew orders, this modification has already been taken 
into ajccount. ee ae mse Ys 
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LOOSE RETAINING PINS IN a RQV GOVERNORS — “ . VDT-I-420/116 En 
FUEL~INJECTION PUMPS PE (S)\...P...$ 3000 «61.984 


- As of FD 347 the calking of the retaining pins in the 
Flyweight assemblies of RQ and RQV governors has been 

» changed. To obtain comprehensive formation on the - 
effectiveness of this change, the s€curity of the 
retaining pin must be tested when servicing all PE(S).. 
P..S 3000 injection pumps - including those with FD 
before 347. - : q 


e- 
; : 
l 


i 
Geschéttederech Ki. Kundendenst Kratttahrzeug-Avertatung. 
BoSs< na © by Robert Bosch (GmbH, Posttech $0. 0-7000 rampant bianchi Federal Repudtc of Germany. 
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Conduct the test as follows. 
- Unscrew lateral screw plug on governor housing. 


- Using flat-nose pliers, grip retaining pin and check | 
. whether it can be moved in the axial direction (see 
picture). 


- In the case of loose retaining eg the Flyweight: 
assembly must be renewed. . 

During the warranty period ‘the ecieen ‘of the Flyweight 

assembly is to be performed free of charge. After the 

_ warranty period a goodwill application may be made. 


Warranty procedure “5 


During the warranty period RG/AV should send defective 
flyweight aSsemblies for warranty assessment with 
warranty and goodwill application - outside Germany - . 
G21 and delivery note to: 


Robert Bosch arbi 

KH/LAV2 - Auspackraum 

zur. Weiterleitung an K5/Q56 
Auf ‘der Breit 4 


6 o 7500 Karlsruhe ay 


Fas: 


Division KH 

Technical After- Sales Senvics (KH/VKD2 ) 

Please direct questions and comments. concerning the 
contents to our authorized representative An your - 
country. 
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Modification to the control-rod compression spring oe 8.1981 » 


It can occur on the RQ..P and RQV..P governors, that the turns of the compression 
spring pgs Item 96) ride up over one another and cause the contral rod to 
jam. 

As from FD 145, the compression spring item 96 was increased in diameter as a 
remedial measure. As a result, the spring seat -item 95 on the governor, and. the 
thread ring item 34 on the fuel- -injection pump must be changed as well. a 
When carrying out repairs, care myst be taken that all three items are replaced. 


Under item 96, three different compression springs’ are offered for the various . 
governors. Details can be seen from the microfiche. 


Designation 


’ Governor: 
Spring seat 
Compression spring 
Compression spring 


Microf,iche 
pos'n’ 


Old part 


’. number 


2 420 500 000 
2 424 615 015 


2 424 615 007. | 


1 424 615 037 


New part 


- number 


2 420 500 042. 


1424 615 023. 
2 424 615 024° 


Compression spring 2 424 615 025 — 


Fuel-injection pump: — han 7 | foe. 
Thread ring . 1-413 344 000 | 2 413 344 001 


fr 


TEST INSTRUCTIONS 
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VDT-WPP 001/4 B_ Suppl. 5 
ae -£ 


“Mechanical Govens: 0 420. bg 
EP/RS . 


2 . Contents 
Page i ous 
2 ' 1. Construction 4 
enh ie 3 2. Principles of Operation : 
‘ pape 4 "3. Testing the Pump 
~ & | — 4, Initial Governor Adjustments 
7 5. Adjusting the Governor 
8 6. Adjusting the Pump and 
_ Governor together 
a v 1 vet 

t 

| ; 

J vet a 
as Construction: 
Mechanical governor EP/RS.. isa maximum: minimum 
governor which was developed from the variable- -speed 
governor EP/RSV... The transmission of the control 

Sea _ ° © fever deflection to the control rack was modified so that 
teat os . the control rack does not take up its full travel position 
‘ ers | until the control lever has moved to maximum Geflec- 
2 : oa tion. os are 
: : ft  7 .7When the control level isin ‘the, idle position, ‘the idling 
_ . spring takes over the: idle speed regulation. : 
e For all other control lever positions, the pre-compressed 


se) a . _ governor spring ‘controls the break-away. 7 
= 7 5s. gay The construction of the EP/RS governor differs from 
: “that of the EP/RSV governor by the use of a.different 

tensioning lever (1), modified swivelling lever (2) and the 
rocker with the governor spring adjusting screw (3), as 
wel) as the rocker adjusting screw (4), ; 
. The remaining construction with the torque control: 

a -eapsule (8), full-load stop (9), shut-off or idling 

Sty ae "step" (10) and shims for the sliding sleeve (11) is the 

is same.in both geveener: - ; 


This publication muat nol be reproduced: ites contents must not be 
translorred to other persons without our written permission. All rights 
reserved. 
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2. Principles of Operation : 


a ' 
‘ 
« 


As engine speed intreases, the centrifugal force of the 
flyweights increases. This centrifugal force acts against 
the starting spring (5), governor spring (6) and idling 
spring (7) one after the other. If the centrifugal force is 
greater than the spring force acting against it, the . 
flyweights move outwards and the control rack is pulled 
in the shut-off direction until another spring becomes 
effective. : 


\ 


Idle position , ‘ 

In the control lever idle position the tensioning spring is : 
iN a NON-teNsion position; therefore, the governor spring . 
is out of action. Hence, the idling spring isthe first. 

spring to become effective. (Fig. 1) — - 


a 
’ 


Fult-load position 


If the control lever is deflected fully then the tensioning 
lever, and with it the control rack, take up maximum 
travel position. The starting spring. is overcome bythe — ._ 
increasing centrifugal force and when full load control 
rack travel is reached, the pre-compressed governor 

spring acts against the centrifugal force. The control rack 
is held at full-load position. a 


Break-away at full-load : 
The governor spring does not overcome the centrifugal 
force until the rated speed is exceeded. The contral rack _ 
is displaced from the full-load position in the shut-off 
direction. . ow 

. > % H 
Partial-load position : 
If though the control lever is only half deflected for 
example, then the tensioning lever, and with it the 
control rack, take up half maximum travel position, As 
speed increases the pre-compressed governor spring starts 
to act against the centrifugal force of the flyweights only 
after the control rack has travelled the starting ’distance 
plus half the full-load distance. Fb xd / 
Break-away at partial load ; / 
The initial force of the governor spring is affected only 
by the governor spring adjusting screw, therefore the 
break-away from the partial! load position does nog begin 
until the rated speed is exceeded. (Fig. 2)’ a 
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3. Testing the Pump 


Test Specifications Sheet, Section A 


Select test sheet. 

Clamp the pump to the test bench. 

Remove the governor cover. 

Connect the pressure lines. ° if 

Fill the pump with lubricating oil. / : 
Attach the contro! rack travel measuring device and et 
it to 0. ! i 

Set the controt rack at the control rock: travel framed ig 
Section A of the test sheet. 


Ta§t the pump scot dina to test sheet (Section A). 


f 
i f 
‘ / 


4. Initial Governor Adjustments 


’ 3 ¢ 
Test Specifications Sheet, Section B 
Assemble governor. ‘ 
Screw back the shut-off or éaitngs stop screw and the 
maximum speed stop screw. 
Take out the idling and torque contol springs. 
Fill the severnor with lubricating oit. 


‘é. , 
Single-lever operation (special model) 
Swivel the intermediate lever back so that it does not 
touch the stop lever eccentric when the Sent lever is ® 
in the shut-off position. ye 


If necessavy, remove the intermediate lever. 


Position the adjusting eccentric on the #00 lever as . 
shown in the adjacent figure: 


(Valid, for example, on governor models .A 379 D and’ 
A 380) 


) WPP omly ALS 


Check freedom of movement 


Do not operate the pump. 
Move the governor control lever from shut-off to full; 
the control rack must Move immediately ahd without 
play to the start position. 

a 
“(On A-pumps, for example, about 75° control lever 
deflection and approx. 21 mm/Q.83 in control rack 
travel). 


Set the stop lever or the control lever to the shut-off - 
Position. It must not be possible the push the control 
tack any further in the direction of shut-off. 


Set the control rack travel measuring device to 0. 
2. 


Checking position of sliding sleeve 


Set the controt lever so that it is about vertical. 

Increase the engine speed until the governdt has com- 
pletely broken away. The control rack must have moved 
back by 0.3 to 1 mm (0.012 to 0.039 in). 


Adjust with shims between link and sliding sieeve. / 
o / 

Addition of 1 mm/0.039 in shim = approx. a of 

2 mm/0.078 in less rack travel. (For illustration purboses 


the governor cover, has been rameved:) Ee 


Arwch angle measuring device — 


Mount and align the angle measuring device. Move the 
governor control lever to vertical, clamp the angle 
measuring device, hoe ae 

Move the pointer orthe scale at the angle measuring 
device to 40° (0° = shut-off). 
x o” 
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Initial adjustment of fulload delivery stop 


Control lever (according to Test Specifications Sheet, 
Section 3} at angle given in Column 1, engine speed ‘set 
according to Column 2. 

Set full-load delivery stop screw for contro! rack dave / 
as specified in frame Cotumn 3. : 
If necessary, push over the tension lever by han 


rae 


t 
Checking stopping device 


i 


If fitted, operate stopping dévice. 


Initial rocker adjustmen 


Do not operate pump. j 
Move the control lever ‘slowly from shut-off to full. Set 
the rocker adjusting screw so that some resistance can be 
felt approx. 5° before/reaching the prescribed control 
lever deflection (according to Column 1). 

e 
In order to set the rdcker adjusting screw, move the 
contro! lever completely back so that the screw can be. 
reached through the opening of the governor housing. * 


Clamp the control lever at the prescribed angle (accord- 
ing to Column 1). 

Provisionally set the engine maximum speed Stop screw; 
or in the case of combination governors (e.g. 

EP/RS 250/600 1250 AO A380) note the angle of the 
control lever. 


eee : wPPenYy. & 


Initial adjustment of main spring: 


Set the contol lever up against | the engine maximum- 
speed stop screw or, in the case bf combination 
governors at the angle noted previously. Slowly increase 
the engine speed while observing the control rack travel 
measuring device: ~ 

Break-away must start at 20 rev/min shove the rated 
saeed. 

Adjust break-away at the adjusting screw wet the governor ‘os 
spring. 


To adjust the governor spring, move the control lever 
back far enough so that the spring adjusting screw can be 
reached through the opening of the governor housing. - 


ef 


j 
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Testing governor far stability and friction 
With increasing engine speed set contro! rack travel to 
approx. 6 mm/0.24 in. Read-off the engine speed. With 
decreasing engine speed maintain the engine speed which 
has just been read-off. The difference in control rack 
travel between that at increasing speed and that at 
decreasing speed is not to exceed 1 mm/0.Q39 in. 
Set the control lever deflection as specified for 
maximum fated speed. 
Starting at approx. 1.5 times idle speed, increase speed — 
up to 20 rev/min below break-away. - 
The control rack should not arate more than 
0.2 mm/0.008 in. 


5. Adjusting the Governor 


Test Specifications Shett, Section B 


Adjusting torque control 
(according t¢ Column 10 and 1) 


Set the control lever deflection as specified for. 
maximum rated speed. 
Rotate at the lowest speed specified in’columns 10 
and 11. Tighten the-torque control capsule until the 
control rack travel increases by the amount 9pgcified. 
(Given control rack travel O means full-oad control rack - 
‘travel.) ; 
Tighten the torque control capsule. y 
Test the torque control operation during ane engine 
speed. 


ee 
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Idling spring adjustment 


Operate the pump at approx. 100 rev/min above idle 
speed. Move the control Tever slovily from shut-off in the 


: direction of full unfi) the control rack moves. Rack 


travel though must be less than 1.5 mm/0.06 in. Clamp 
the control lever at this angle. 

Set the engine idle speed (according to Column 8, first 
line). 

Screw in the idling spring vuntil specified contro! rack | 
travel (Column 9, framed value) is reached. Secure the 
idling spring. 

Test the control rack travel at the specified engine speed. 


Testing break-away 
Test Specifications Sheet, Columns 1 to 3 


Test engine speed and control rack ‘hovel at the. specified 
control lever deflection. ae: ee 
7 Of, 


Fine paicmenee a 
By correction of control lever position. | 


Réugh adjugment: 


* By governor spring adjusting screw. 
“ot 


For combination governors: bad 
eaditiens! tests eeeereny to Golumns 4 through 6. 


The lever position may be@ightly altered. 

Do not alter the rocker, or governor spring tension. 
‘ . a) . : 

Screw in and lock the’engine maximum speed stop 


screw. a” 


6. Adjusting the Pump | ] 


_ and Governor together 


e 
Test Specifications Sheet, Section C 


j : 
» Adjusting gies delivery 


: Controflever UP against the engine maximum speed stop 


may be necessary. 


‘ screw. Set engine speed according to Column 1. 
.Measure fuel delivery. 


7A) 
Note! The initial adjustment of full-load control rack 
travel according to Figure 9 is the starting point for 

governor adjustment. In order to achieve the required 
full-load delivery, a deviation from this starting point 


eo @ 


Excessive fuel-delivery 

Adjust fuel detivery at the full-load delivery stop. 
iiadequare fuel-delivery 

Screw the rocker adjusting screw in about 2 - 3 novelas 
Adjust the fuel delivery at the full-load stop. Adjust the 
rocker again according to Fig. 11. 


a 


Adjusting break-away _ 
Test Specifications Sheet, Column 3 

Adjust and tighten.the éngine maximum speed stop 
screw accordingly. "tay 7 


e 


a. 


Testing fuel delivery characteristic | 
Test Specifications Sheet, Column 4 and 5. | 
Control lever up against the engine maximum speed stop | 
screw. tf necessary, correct the fuel delivery at ihe 
torque control capsule. | ee Fe 
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Single-lever eporeten (special model) 


i ad 


Initial adjustment of intermediate lever 

Set the engine speed according to fest sheet Section 8; ; 
Column 8, last tine: Hs 
Set the control lever for the correct control rack travel- 
(according to Section B, Column 9), ae : 
Clamp the angle measuring deuce atghis position 

Turn off the test bench. | 5 ¥ 
With the control lever at this “hele fit the intermediate: . 
lever up against the stop lever and lock it.. , 


‘“ 2 
s ” 
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Adjusting stop tever eccentric 


Remove the connecting pin Between the angle measuring 
device and the control lever. Move the control lever 

fapidly several times from full to shut-off. = : 
With thegpring scale set at 100 mm/3.9 in, pullthe +. 
control lever Jperpendicularly) to shut-off. 
Governing trce is given in the test sheet (for instance, ah 
720.5 kgff. se 
Turning the séeentric to the righti increases the governing 
force. ‘ 

Position the intermediate lever again according to” 

Fig. 20. — : 2 


! \ poe 
Adjusting shut-off'or idling stop screw : ea 
Do not operate purip. is ; ; 
Mave the contro! lever rapidly from full to shut: off. ~ 
Set the shut-off stop’ screw for 0.3 to tmm (0.012 to 
0.039 in} control rack travel and secure with a lock nut.. °° 
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PNEUMATIC/ELECTRONIC- > /; WOT 1 -42073 En 
IDLE-SPEED INCREASE ag gg 


peneadine on yetitele ince and equipment, sicumticaily. 
controlled idle-speed increase and electronically con- | 
trolled idle-speed control are being installed for the 
first time togethen with a pan with RSF IT SOveIner: 
in Daimler-Benz. 


The pneumatic igle- rr increase is available in 2 
versions:  ~ ae 
for passenger cars with manual transmission 
and for passenger cars with automatic transmission. . 


. The electronic idle-speed control “is. installed pree’ 
dominantly in! vehicles with air condi tloner and auto- 
matic transmission. 
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Application of pheunat ical Ty controled idle- -speed 
increase 


° ’ 


The temperature-dependent pneumatic ‘aie: -speed increase > 


raises the idle speed when the engine is cold and | 
improves the warm-up phase. | 

The idle-speed increase prevents the engine from 
"dying" when cold when additional loads, .such.as servo- 
steering, air conditioner etc., are switched on. 

After a certain engine temperature has been obtained, . 
the idle-speed increase is rendered. ineffective.” - 
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Fuel- ~injection pump. 

Governor 

Idle-speed increase vacuum unit 
Altitude-pressure compensator ° unit (USA) 
Vacuum unit (shutoff): 

Vacuum pump 9 re 
Air-admission filter 

Restriction 0.5 mm diameter 
Thermb-valve (closes at +30°C) 
Air-admission filter bee 


Air-admission line. 
Key-operated shutoff 
Other loads - 


420/361 


jagram of lines of nematic idle- -s eed increase for de 
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Functional description of pneumatic idle-speed increase » 
for passenger cars with,manual, transmission. —«°—- 
The idle-speed increasé’ is effective at engine ‘tempera- 
‘tures below +30°C-when' vacuum is applied to the. vacuum 
unit (3). The idle speed is increased. At above +30°C  _ 
the thermo-valve (9). is cTosed. Airsis admitted to the ~ 
vacuum unit (3) and: the engine speed™is no longer; 
increased, = 9, os: : 4 Ben dat 
ce ee Va ete ae 
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Vacuum unit (idiespeed pee eee 

Vacyum-control valve 

Restriction 

Damper ° 

Thermo-valve 

Thermo-valve . . . 

Automatic- transmission: -vacujm unit 
ot : a, 6 ie 


Dia ram of lines of neumatic’ “dies -Speed increase s for ; 
assenger cars with TEASE transmiss fon , 
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1 = Vacuum.unit . ' 3s Idle spring. 
2 = Ram fj : a 

; ag | Sy the 
Functional. description of. pneumatic idle-speed increa 

or passenger cars with automatic transmission. .. 
The idle-speed increase for stabilizing the engine 
speed is operative up to approx..+17°C coolant tempera-_ 
ture (also above +17°C coolant température: on-Vehicles 
‘with automatic transmission when the refrigerant com- 
: pressor is switched on). The vacuum unit on ‘the. 
ay ate ese is energized by the thermo-valves 

; ae esis: waeres 
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14 = Thermo-valve open below +17°C 
15 = Thermo-valve open above +17°C 


When vacuum (approx. 500 mbar) is applied to the 
vacuum unit, the idle spring is pulled in by 4 ram. 
This shifts the idle characteristic, i.e. the idle 
speed is raised by approx. 100 min-', ° 

At coolant temperatures below approx. +17°C thermo- 
valve (14). is open and. thermo-valve: (15) is closed. 
The vacuum is thus applied-to vacugm unit. The 
idle speed is raised. 3 2 

oe at \ 


At coolant temperatures above appr. +17°C thermo- | 
e 


valve (14): is closed and thermo-va (15) is open. 
Air is admitted to the vacuum unitgand the engjne speed 
4s no longer raised. ie p ty ep = 


N10 


Ra 
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A lication of srectvoni cally controled idle-s ed 
control 


The electronic idle-speed control is a system which is 
added onto: the mechanical governor. 
Consequently, the idle spec’ is kept constdnt _irrespec- 
tive of load. ak 

™ 
The electronic idle-speed control consists of the — 
following components: 


_° Servo-magnet 


Engine-spedd sensor 
Temperature sensor | 
Electronic control unit 

> ; Overvoltage protection unit. 


as i 
»” 


7 


46071312 
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’ 
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1 = Servo-magnet 

7 : 4, ~~ 
5.1 Functional description of electronic idlte-speed 
contro f : 


I ' 
The engine-speed sensor measures th@ engine speed (144 
pulses/revolution) jand relays this the form of an 
AC voltage to the controliunit. 


y) | - ; : 
The trol unit of the idle-speed gontrol system 
receives the reshaped engine-speed Signal, performs a 
comparison between setpoint, and actgal values, and 
transmits appropriate -pulses..to the iservo-magnet on the 
fuel-injection pump. Mee Ae 
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1 = Sérvo-mgnet 


The armature of the servo- mai et presses on the guide 
“ lever in the governor. _ 7) ; 


Consequently, ‘, the. idle speed,is ept. constant Trreset: 
tive of the Joad | on the engine. Ae 


ht cootant temperatures below +60°C, the temperature 
_7 Sensor ‘ensures that the ‘idle-speed ‘setpoint is raised | 
in n accordance with a preset characteristic. SN f 


: ‘ Aj 
Refrigerant-compressor control; unit 
Control unit ‘of idte-speed contro] 
Injection-pump servo-magnet  ; 
‘Coolant temperature sensor. 
= Engine-speed sensor” | aw ia 
“Overvoltage protection unit | ‘ae 
Refrigerant-compressor engine- speed sensor 
Refrigerant- compressor electromagnetic euteh 
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. : 6 ; 
J | : 
i \ 
a = Engine: sue’ scbaneet r, rz-pin socket 1 (term. 15) \ oe 
‘b= Engine cable connector term.’ 30 ea fe 
c = Microswitch socket 3 , 
; d = Series resistor auxiliary fan: doubTe-contact relay | aN * 
* ‘socket 4 Term. 86. Sica eB 
Ms é = Refrigerant-compressor pressure, switch . . 
f. = Engine compartment. em cdnnectd \ - 
‘ socket 9 i ‘ 
ie W5. = Engine ground, a an a 
W10 = Battery ground” Me r\ \ 
icles with automatic transmission and air conditioner. ie : _ “s 
\ 1 ect ‘ ae 7“ 
\ | ms \ . ele 
\ -_ . We eS ~ ‘ 
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New Product 


| : : 42 
Mechanital governor an ees VOT-I-420/1 En’ 
0420 0211.. - RSF ..M.. ae: 


1.1979 


In new passenger cars from Mercedes-Benz, the 


familiar Bosch didgsel fuel-injection pump, size M 
is being fitted wit 


the newly developed RSF 
mechanical goverrtor. : 


1. Governor designation’ 
RS FL XXX/XXKX M XX 


Model number - 


Size letter, for fitting on || 
M-size fuel-injection pumps\ 


Maximum speed, 

Idle speed 

Governor for vehicle applications 
Helical coneession spring 


Mechanical 6 


o2. Functional description \ 
The RSF mechanical governor isa minimum- 
maximum- speed governor. x 
\ 
This type of governor governs the Idle and the - 


maximum Speed. In the part-load range, the driver 
rwoverns’ by means of the accelerator pedal. 


Features: \ 
9 . 
All adjustments can easily be carried out from the . 
governor: Cover side. 


7 \, 
Pneumatic shutott controlled by the ignition lock. 


% 
% 
i 
. $ 
‘ 
‘ $ 
+ 
$ 
$ 
+ 
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The governor can be fitted with add-on-equipment 
for modification of its characteristic curve (altitude 


compensation, manifold-pressure compensator, 
etc.). 
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2.1 Sub-assemblies 


1 = Pneumatic shutoff box (PNAB) ie e The flyweight assembly (12) is directly secured to 
2 = Governor cover . the camshaft. 7 
3 = Idle stop screw : : ; - 
4 = Guide lever A When the flyweights pivot outwards (12), the sliding 
5 = Stop screw for idle quantity - sleeve (11) is shifted in the axial direction. ‘ 
‘6 = Reverse transfer lever . oS : . ; fh. «see Te A 
‘7 =Fulcrumijever sl “ - The reverse transfer lever (6) and the guide lever - 
8 = Spring retainer (torque control) | . (4) can-move and are connected by means of a pin 
9 = Full-load stop screw to the sliding sleeve (11) at the Point B. 
10 = Control fever ‘ e 
11 = Sliding sleeve , & * The fulcrum lever (7) can turn in the full-load stop | 
. 12 = Flyweights screw (9) and is connected by a pin with the : 
13 = Idle-speed auxiliary spring shutoff - . reverse transfer lever (6). ge 
14 = Adjusting screw for idle-speed auxiliary spring : ie 
15 = Tensioning lever : The injection pump control rod is connected 
16 = Governor spring : aes through a strap with a cushioning spring to the 
; ai7 = Idle spring ‘ fulcrum lever (7). 9 rn. : 
- *° 48 = Idle-speed auxiliary spring ; F ” ae ne gs ol tad 2 aah 
19 = Linkage lever i The control lever (10) is connected to the reverse 
20 = Stop lever . a transfer lever (6) through the linkage lever (19). 
21 = Clamping lever ‘ Ds —_ o | 
a ‘ The tensioning lever (15) and the guide lever (4), 
pivot around the pivot point A. ; ae 


a 


The idle-speed auxiliary spring (18) is rigidly fixed: 
*  ~to the tensioning lever (15). . 


The idle-speed spring (17) is hooked into a strap of 
the control lever and is sypported on the guide 
lever(4). ok 

0: 


The idfe spring (17) is pretensioned by the adjusting 
screw (3). a : 


ch 
2.2 Governing actiahBlciety start and full load = 


If the control leyer (} 6y is Pushed up against the 
full-load stop in Aheaeverier housing when the 
engine is switched off, the reverse transfer lever (6) , 
pivots around the pivot point B and moves the” ji 
fulcrum lever (7) in the Start direction. ; 


In the full-load position of the control lever (10) 
(“fuil-throttle’), the idle-speed auxiliary spring (18) 
is pushed away from the guide lever (4) by the i a 
idle-speed auxiliary spring shutoff (13). : 


| 
‘t 
I 
il 
“| 
a 


This facilitates a more rapid speed regulation out | 
of the start position of the governor. 
After completion of the idle stage, the sliding 
sleeve (11) contacts the spring retainer (8). This 
causes the injection pump control rod to move to .. ‘+ 
the full-load position through the action of the 
reverse transfer lever (6) and the fulcrum lever (7). : 


When a certain speed has been reached, the spring 
retainer (8) is compressed by a certain amount 
(torque control). 


ye * Fig. 2 


If the engine speed continues to increase, the fly- : 
weight force is sufficient to overcome the governor a = Start 
spring (16) (full-load speed regulation). b=Stop. 
c = Idle stage 
Breakaway is dependent upon the pretension of. d = Torque contro} . 


the governor spring (16)... f 
. P 


i} 

i} 
2.3 Governing action at idle i 
The linkage lever (19) contacts the idle istee screw 
(5). 


With increasing speed, the sliding sleeve (11) passes 
through the idle stage. 


The guide lever (4) pivots around pivot point A and 
acts in opposition to the idle spring (17)... 


When a Certain speed has been reached, the guide ¢ 
tever (4) contacts the adjusting screw of the idle- 
speed auxiliary screw (18). 


The movement of the sliding sleeve (11) is trans- 
mitted, in the same sense of direction, to the 
injection-pump control lever through the reverse | 
transter lever (6) and the fulcrum lever (7). 


After completion of the idle stage, the sliding 
sleéve (MU) contacts | the spring retainer (8). 


If the engine Seed inctaases furthey, for instance’ - 
during overrun, then, above a certain speed, the 
Spring retainer is ercome and then the governor 
spring. ; 


2.4 Governor stop-position 


The vacuum pump is switched [on by the ignition 
lock and applies vacuum to thé pneumatic shutoff . 
" pox (1). a 


This causes the diaphragm of fhe shutoff box to 
be pulled up against the force pf the compression 
spring. ; as i 
The pneumatic shutoff box (1){is connected with 
the stop lever (20). a | 


This pivots around the pivot pbint D and in doing so 
pulls the injection-pump contipt rod into the Stop 

positign. The cushioning spring in the fulcrum lever 
is overcome in the process. aay: 


a, 


Using the clamping lever (21) {the control lever can, 

in a similar manner, be pulledjinto the Stop position 

trom outside the governor. 7 
bad 


c 


